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CHARACTERS USED 1|r '[^HIS WORK. 

= Eqaality is denoted by two horizdntal lines. 

4- Addition ; as 44-3=:7, which signifies that 4 added to 3 
equals 7. 

X Maltiplication ; as 4X3=12, r which signifies that 4 multi- 
plied by 3 equals 12. 

— Subtraction ; as 4 — 3=1, which signifies that 3 taken from 
4 leaves 1 . 

% -T-» h ^l*» Division ; as 2)4(2 and 4-r-2=2, and J=2, and 
^|^=:2 ; in either case it signifies that 4 divided by 2 equals 2. 
;, Proportion ; as 2 : 4 : : 6 : 12 ; which is read, 2 is to 
4 as 6 is to 12. 

-, Vinculum ; as 4+3=:7, which is read, the sum of 4 and 
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3 equals 7, and 4 — 3=1, is read, the difiSirence of 4 and 3 

equals 1. 
t^f Radical Sign ; placed before a number, denotes that the 

square root is to be taken. 
4^, implies that 4 is to be raised to the second power. 
43, " third power. 

V, ** third root. 
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The author of the Cancelling Arithmetic, the second edition 
of which, enkirged and improved, is now before the publiC| in his 
y / experience of many years, as a teacher of youth of both sexes, 
has enjoyed ample opportunity of testing the advantages which he 
claims for his system. The cancelling principle, though recognized 
. in most arithmetical treatises, was by no writer fully illustrated, or 
'^^\o any considerable extent applied, previous to the publication of 
I the first edition of the present work, in 1837. 
O The application of the cancelling principle is not, however, the 
r^only peculiar characteristic of this work. In order to lead the pupil 
j^.^ readily to perceive, and to follow out, the connexion between the 
most simple and the most intricate arithmetical operations, great 
pains have been taken to impress upon the mind fundamental prin* 
ciples. Each of the four fundamental rules is made to illustrate its 
opposite, by a combination of processes. The rules for Multiplica- 
tion are presented in a great variety of forms. The rule for Divi- 
sion, after being illustrated in the ordinary mode, is presented as 
the reverse of Multiplica(lon^^-4hd!eif^dl^rs which were involved in 
the produc^,i^ingJ)v an opposite process, again brought to view. 

As an illustration of the above, we will suppose the pupil is re- 
quired to divide 16 by 4. He first subtracts the divisqr from the 
dividend, until no remainder is left, thus : 16 

By counting the number of subtraction^, the scholar per- 4 
ceives how many times the dividend contains the divisor. If — ^ 
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he now multiply tlie Aiotient, '4, into the divisor, he obtains 12 

the dividend again. Hence he perceives that the dividend is 4 

the product of two^ctor^ onp^f which i§ the Hivisor ; and — 

that the object of Division is fo find 'the other, thus showing 6 

it to b^the reverse of Multiplication. Let the dividend now 4 

be resolved into two factors, one of which shall be equal to — 

the di visor, and the other will be the quotient. Thus 16 4 

-f4=:4X^-T-ii=4. Thus it app^ay giat, i9*1jie process o^ ^ 

division, a factor is rejected from the dividend, equal to the 

divisor. On the same principle, he may reject equal factors from 

the divisor and dividend, without affecting the quotient. This the 

pupil is required to show, by resolving them both into the greatest 

possible number of equal factors ; and, one being rejected from 

each, performing the operation with the remaining. Thus, taking 

the above example, the quotient obtained is the same as ji 
before. 2 

The student is again required to strike out still another 
factor from each, and perform the operation with the re- 
maining: Thus — ji 



2 
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2 
2 
2 



8=4 



|4 
The solution of all proportional questions involves the process 

of Multiplication and Division ; and where such process is requir- 
ed, the system of cancelling can be used with ease and simplicity. 
The amount of labor saved in this manner will surprise those who 
are not familiar with this process. Subsequent examples will show this. 
This system also enables the scholar readily to understand and 
work all questions in fractions. If f of an acre of land cost 12 
dollars, what will be the c^t of ^no^acre,? The student reasons 
thus : If 3 acres cost $12, one acre will cost one third of $12= 
^Y^z=L%^. But the 3 is not 3 units; it is iM^/bfti^fctof a unit. 
Therefore, the quotient will be the cost of one fourth, which, mul- 
tipiled by 4, gives 4 fourths, the cost of one acre. The question 
resolves itself into this : divide 12 by 3, and multiply by 4. 
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What, then, is the difference between the division of a whole 
number by a whole nnmber, and the division of the same by vifrac* 
tion 7 Simply this : in the latter case the divisor is itself a divided 
number. But, to multiply the dividend is the same as to divide the 
divisor ; therefore, we write its numerator as a whole number in the 
place of divisors, and its denominator on the other side of the line, 
as a multiplier upon the dividend. 

Suppose, now, the dividend to be f of a dollar, instead of $12. 
We should write 3, the numerator, without reference to its denom* 
inator, as we wrote 12, in the place of dividends, on the right of 
the perpendicular line. Having now written the numerators of 
both divisor and dividend, where we should have written whole 
numbers standing in the place of fractions, we write the denomina- 
tors upon the other side of the line, opposite their numerators. 



Thus : }i 
2 ^ 

2 



3 The pupil is now questioned upon each 

4 step of the process. Thus, 1st. Why 
is the figure 3 struck out from both 



1=^, Ans. sides of the line? Answer, fz=|-X3, 
and f=iX3, and to multiply divisor 

and dividend by the same quantity does not affect the re- 
sult. 2d. Why do you write the denominator of the dividend, 
with the divisor, on the left of the line, and the denominator of the 
divisor, on the right ? Answer : To multiply the divisor is the same 
as to divide the dividend, and to multiply the dividend is the same 
as to divide the divisor ; and, again, the dividend is eighths, and we 
cannot divide eighths by fourths, any mOre than we can divide 
bushels by pecks. To multiply the dividend by 4 reduces it to 
fourths, and multiplying the denominator by 3 divides the fraction 
It will be perceived that this process corresponds with the ordi- 
nary process of inverting divisors. By making the perpendicular 
line horizontal, we have |Xt=]if=i, as before. 

Reduce f- of a guinea to the fraction of a pound. ^ ^^^ • 
It will be seen, in this operation, that the only differ- !*1* 
ence between the reduction of ^ of a guinea to pounds, 6 ii0\^$ 4 
and the reduction of 4 guineas, is, that in the former 5\^Ans. 
case we have one more divisor, viz., 7, the denominatoi' of the frac^ 
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tion. The advantage of this mode of stating questions over the 
common mode, is that the scholar is already familiar with it. lie 
employed it in Simple Division, and also in Redaction of Whole 
Numbers ; it is, also, more convenient for cancelling. 

We will now reverse the question. Reduce ^ of a pound to the 
fraction of a gainea. ^ 

Operation, ^ of a J^ is |^ of what fraction of 7 guineas ? 



» 



4 Operation. 00 

;20 4 1 



4=f , Answer. <j( 



n 



Illustration. 
^0 I^ ^ is i, then the 
whole will bef of ^. 
To multiply by 20 



Answer, 14| 1 and divide by 28 re- 
duces it to guineas. But the fraction sought will be only one seventh 
as great a part of 7 <£ as of 1 £, Therefore, we place 7 on the 
left ; for, to multiply the divisor is to divide the quotient. 

If 1^ of a hogshead of sugar cost f f £,, what will be the cost 

of ^ of a hogshead ? 

Operation. If one hogshead cost 35 £ then 69 hogsheads will 

i\t^ cost 69 times 35. Or, if -^ cost 35 £, one hogshead 

2 $0|0^ ^i'^ ^^^^ ^^ times 35 ; and 69 hogsheads will cost 69 

2 1^0169 times as much. But 35 is divided by 38, and 69 is 

- divided by 70. Therefore write 38 and 70 on the left, 



4169 the place of divisors. Then, by cancelling, we find 
35 is contained in 70, twice ,* and 19 is contained in 
in 38, twice. Then 2X2=4, and 69-r-4=17J. 

When the pupil has advanced as far as Proportion, care is again 
taken that he be not bewildered by the introduction of new terms, 
which mean the same thing with those with which he is already fa- 
miliar. It is shown that the terms, antecedent, and consequent, mean 
the same thing as dividend and divisor in Division, — the same as 
numerator and denominator, in Fractions. 

One general rule is deduced from the analysis of the first question, 
which will be found applicable to all questions in Direct Proportion, 
whether simple or compound ; and which will render the operation 
by fractions the same as those in whole numbers. This single rule 
supersedes six or eight distinct heads, which have a place in the 
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ordinary eystems of Arithmetic, viz.. Multiplication and Division 
of Whole Numbers by Fractions, Fractions by Whole Numbers ; — 
also, Reduction of Fractions, Ascending and Descending. 

1 . If 3 men build 12 rods of wdl^ in a given time, how maity 
would 6 men build in the same time 1 It is evident, that 6 men 
would build in the ratio of 6 to 3, expressed thus*-f=2, and 12 X 
2=24 rods. Answer. By comparing 6 men with 3 men, we find 
the relative amount of wall which 6 men would build ; then, by 
multiplying the ratio of 6 to 3, into 12, which stands for rods, the 
name of the answer, we obtain the positive amount. 

In all questions in Direct Proportion, which rule embraces a large 
share of business questions, the answer depends upon the relation 
of the demand to the condition^ — which relation is ascertained by 
dividing the demand by that term of the condition which is of the 
same name. Hence the 

Rule. Draw a perpendicular lincj and write the numbers as be- 
fore directed, viz., dividends on the right, and divisors on the left, 

thus : 01 2 The question now reads. How many 

|12 rods will 6 men build, if 3 men build 12? 

Let the pupil be questioned thus — Why 

24, Answer, do you place 6 on the right? Ans., It is 

dividend. How do you l^now it is to be 

a dividend. Ans., Because it is the demand of the question. Why 

do you make the demand a dividend ? Ans., To obtain the relation 

between it and the condition. What does this relation express? 

Ans^f How much more 6 men can do than 3. What are you to do 

with this relation? Ans., Multiply it into the number which has 

the same name as the answer. 

2. If 3 men build 12 rods of wall in 3 days, how many rods would 6 
men build in 16 days ? In this example, we have two more terms than 
in the foregoing, which introduces into the statement another simple 
ratio, to be multiplied into that number which has the same name 
as the required answer. In the former question we had only the 
ratio, of men to men ; here we have the ratio of men to men and 
of days to days. The union of these two simple ratios constitutes 
Compound Proportion. If the number of terms were indefinitely 
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increased, the mode of stating the question would still be the same, 
and as simple as when there were but three terms. If the scholar 
can ascertain, when there are three terms, which is the term of de- 
mand, he can, in the same way, determine which are the terms of 
demand in a question involving any number of terms. In the last 
question, the terms of demand are 6 men and 16 days j the terms of 
condition are 3 men, 8 days and 12 rods. Rods is the name of the 
answer ; and therefore 12 must be placed on the right of the line, 
since the quantity which is of the same with the answer is always to 
be multiplied into the ratio, whether the ratio be simple or compound. 
Operation, The pupil illustrates the process thus : The ratio of 6 
2 men to 3 men, is 2. The ratio of 16 days to 8 
1^0 2 ^^y^t is ^- 1*^6 compound ratio is 4 ; which shews 
j2 that 6 men, in 16 days, can build 4 times as much 

wall as 3 men in 8 days. 12X4=48. 

If the question consist of fractions, the numerator is to be re- 
garded and disposed of as a whole number standing in the place of 
the fraction. 

If Y^ of a hogshead of sugar cost f f of a £, what will be the 
cost of f ^ of a hogshead ? 

JFHrst Statements Having written the numerators, as above di- 
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69 
35 



rected, place each denominator on the other 
side of the line, opposite its numerator — thus: 
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2 M 
1 
2 0$ 
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69 
0$ 




69-17j 


1 .69. 
19 ' 70 • 


.35 

*38 


Ordinary Mode. 

69 38 
36 70 








346 2660 
207 







2416 

Then M«X-«i^=l7i. 

3. If 3 men can baild 12 rods of wall in 8 days, working 9 
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hours in a day, how many rods can 6 men baild in 16 days, work- 
ing 12 hours in a day ? 

Operation. 



i 



$ 2 
U 2 

ifi 4 



£ 

4 

ft0 


402 

4 

4 
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64, Answer. 
The mode of stating questions, here adopted, is of great advan- 
tage when there is a reduction to be made of the terms of the Pro- 
portion. Example. If one nail cost 3 farthings, how many 
pounds will 40 yards cost ? Operation. 

« 

It will be seen that the yards are here reduc- 
ed to nails, and multiplied by 3 farthings, the 
cost of 1 nail. We then reduce the farthings 
to pounds, by dividing, by 4, 12 and 20. By 
writing down the factors of dividend and divi- 
sor before commencing the operation, opposing 
factors are at once seen, and can be excluded from the op'eration. 
But in the ordinary mode the factors of the dividend would be lost 
in the process of reduction, and we should be obliged to divide by 
the same factors, to obtain the answer. The process of cancelling 
is thus explained : 4, on the right of the line, cancels 4 on the left, 
and 3X4, on the right, cancels 12 on the lefl. Then 20 in 40, 
twice : or, rejecting the factor, 10, we say, 2 in 4, twice. (For 
Illustration of similar questions, seepage 149.) 

The cancelling mode of stating questions, as applied in Propor- 
tion, is useful to the scholar, in enabling him to know where to 
commence the statement of a question. He here learns that the 
difficulty lies in the demand of the question, and that the terms of 
the condition are the facts in the case by which the difficulty pre- 
sented in the demand is to be removed, and the question answered. 

This mode of teaching arithmetic is found to prepare the scholar 
better than any other for the study of Algebra, and the higher 
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branches of Mathematics. Having a thorough knowledge of the 
cancelling system the scholar is prepared to pursue the study of 
Algebra with comparatively little assistance. It is in Algebra that 
a knowledge of the use of factors is indispensable. Suppose the 
scholar is required to divide ab-\-'ad by a. He writes the question 
as he has been accustomed, and excludes from the dividend a factor 
equal to the divisor. Thus : a ab-\-ad 

6-f- rf, Answer. 
Again : Suppose the student be required to compound the ratios 
of the following couplets : 
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: h 


h \ 


\ c 


c \ 


\ d 


d \ 


\ e 


a 


e 

: «— 

a 



The compound ratio, 

He is already familiar with analogous processes, which may be 

shown by writing numerals instead of letters : Thus — 

2 

4 



12 



Compound ratio, 2 : 12=4^=6. 
We have now given a brief view of the Cancelling System, and 
the mode of treating it, which the writer has for several years 
practised. It is confidently believed that this mode of presenting 
the subject of arithmetic is better calculated to induce a fondness 
for the study — that it unfolds more of the science, and brings out 
principles more clearly, than any other system now before the public. 
With these views the author submits this second edition of his 
work to the candid perusal of all who are interested in the progress 
of knowledge. CHARLES G. BURNHAM. 

Pembroke, N. H., November 27, 1841. 

The author of this work acknowledges himself indebted to several teaehers 
who have ased the first edition, for many, profitable suggestions, especially 
to Mr. William A. Bdrnham, teacher of Mathematics in the Ban* Seminary, 
Vermont. 
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48, twelfth line, for divide read separate. 

49, tenth line from the bottom, for divided read separated. 
72, thirteenth line above *' Rule," after the word muUipUcandy in- 
sert " or proportionally." 

231, Example 1st, for 64^ read 64^ 
237, last line in the-NoTE, read 

2+3= 5 3 3 

3 3 3, and 3X3=9X27=:243. 
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ARITHMETIC. 



Arithmetic is the science of numbers. It explains 
their properties, and teaches how to apply them to practi- 
cal purposes. 

The principal, or fundamental rules, are, Notation, Nu- 
meration, Addition, Subtraction, Multiplication, and Di- 
¥ision. These are called fundamental rules, because all 
questions in Arithmetic are solved by one or more of them. 

Notation is the expressing of any number or quantity by 
figures ; thus, 1 one ; 2 two ; 3 three ; 4 four ; 5 five ; 6 six ; 
7 seven ; 8 eight ; 9 nine ; cipher. The nine first figures 
are sometimes called digits, fVom the Latin word digitus, 
which means a finger. In the early stages of society peo- 
ple counted by their fingers ; they were also formerly all 
called ciphers — hence the art of Arithmetic was called 
ciphering. 

There are two methods of Notation — the Arabic, as 
above, and the Roman, which is expressed by the fbllowing 
seven letters of the Alphabet. 

I, V, X, L, C, D, M. 

12 3 4 5 6 7 S 9 10 20 30 40 

I, II, III, IV, V, VI, VII, VIII, IX, X, XX, XXX, XL. 

50 60 70 80 90 100 500 . I.OOO 

L, LX, LXX, LXXX, XC, C, D, M- 

When a letter of less, is placed before one of a greater 
value, it diminishes the value of the greater, by the value 
of itself — thus, X signifies ten, but IX is only nine. When 
a letter of less, is placed after one of greater value, it in- 
creases the value of the greater by the value of itself 

This method is seldom used except in numbering chapters, sec- 
tions, &c. 

Qdkstioiis. I. What Is Atithmetic ? 2. What are the principal, or lundamen- 
tal rules ? 3. Why so called ? 4. What is Notation ? 5. VVhat are the nine 
first figures sometimes called ? 6. What were they all formerly called ? 7. How 
many methods t( Notation, and what are they ? 6. How many are the Arabic 
characten, or figures ? 9. By what is the Roman method expressed ? 10. How 
is a letter affected when one of less value is placed before it? 11. How when 
one of lorn \alue is placed after it ? 12. For what is the Roman method of 
notation principally need ? 

B 
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NUMERATION. 



Numeration teaches to express in words the value of any 
number represented by figures. Thus, 365 is read, three 
hundred and sixty-five. 

Figures have a simple and relative value. When a figure 
stands alone, its value is simply so many units, or ones ; 
as, 2 two ; 3 three ; 4 four. Their relative value is deriv- 
ed from the place they occupy when joined together, or 
from their distance from the unit's place. Thus, 2 and 3 
express their own value ; simply so many units ; but they 
are made to express either 23 or 32 ; that is, either three 
units and two tens, or two units and three tens. Hence 
it appears that the first, or right hand place, always expresses 
so many units ; it is therefore called the unit's place ; the 
second, the place of tens, expressing always as many tens 
as the figure contains units. The third place is hundreds 
— the fourth, thousands, as may be seen by the following 



TABLE. 



JHHg 
c 2 & 

S» CO ^* 

sop 

OO B 

o E: 

=: cA 

t^ • 

o 

on 



G CD 
D 

CD t^ 

-^ cs 

«l 

m 
OQ 
09 

D 



tr c CD D 
® S P F 

CC "-I 

S CD 

Qrf CO 
OQ • 



02 



7, 

8 7, 

9 8 7, 



5 
6 5 
6 5 
6 5 
6 5 



4, 

4, 

4, 

4, 

4, 
4. 



3 
3 
3 
3 
3 
3 



2 
2 
2 
2 
2 
2 
2 



3 2 



1 
1 
1 
1 
1 
1 
1 
1 
1 



One. 

Twenty one. 
Three hundred and 21. 
Four thousand and 321. 
Fifly four thousand and 321. 
Six hundred and fifty four thou. 321, 
Seven millions 654 thou. 321. 
87 millions 654 thou. 321. 
987 millions 654 thou. 331. 



duBSTioiTs. 13. What is Numeration ? 14. What is the value of a figure 
Btandifng alone ? 16. From -what is their relative value derived.'* J 7. What 
does the first, or right hand figure, always express, and what is it called ? 18. 
What are the Sd, 3d, and 4th, places called ? 19. What is the value of the ci- 
pher, when standing alone, or at the left hand of another figure ? 20. What 
eflTect has it when placed at the right of another figure ? 
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The cipher, when BtaDding alone, or at the left hand of 
another figure, signilieB nothing, as 05, 005, ia fiTe in either 
case, because it Btill occupies the unit's place. But when 
placed at the right hand of another figure, it increases its 
value in a tenfold ratio, by removing the figure farther 
from the unit's place. This may be seen by the fbtlow- 
ing— 

TABLE IL 

OjNothing. 
aOTwentjr. 
200|Two hundred. 
2,000 |T wo thousand. 
30,000|Twenty thousand. 



To kiuw the value of any number of figures. 
Rule. 1. Numerate from the right hand to the left, by 
saying units, tens, hundreds, &c., as in the Table. 

3. To the simple value of each figure join the name 
of its place, reading from the left band to the right. 
TABLE UI. 



h4 



S. -3 



The first division of the foregoing Table is according 
to the French method, into periods of three figures each ; 
the name of the period is superadded. The second divi- 
sion is according to the tkiglish method, into periods of 
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six figures each. The name of each period is sabjoined. 
The two dif isions of the Table agree for the first nine 
figures — beyond that they assume different names. The 
principles of Notation in both are the same. In the former 
method the names, units, tens, hundreds, are repeated in 
each period ; in the latter method, thousands, tens of 
thousands, hundreds of thousands, are repeated with the 
name of the period. 

Let the scholar point the following numbers into periods, 
and read them. 3445 

67891 

983452 

5437643 

67821356 

436543897 

5678923412 

96754329876 

1234678901263 

Express the following numbers in figures. 

1. Twenty-three. 

2. Thirty.five. 

3. One hundred and twenty. 

4. One hundred and twenty-six. 

5. Ten thousand three hundred and twenty. 

6. Four millions four thousand and four. 

7. One hundred and seventeen millions, one hundred 
and two. 

8. Three billions, three millions, seventeen thousand 
and ten. 

9. One hundred billions, one hundred thousand, two 
hundred and fifty. 

10. Twenty billions and twenty. 

11. Seven billions, seven thousand and seventeen. 

12. One hundred and seven billions, twenty-seven thou- 
sand and one. 

13. Five hundred and four trillions, two billions, ten 
millions, ten thousand and ten. 

14. Forty-five trillions, forty billions and thirteen. 

15. Two millions, two thousand, three hundred and 
three. 

16. Thirty quadrillions, fifty millions, four thousand, 
three hundred and forty-eight 
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17. Four hundred and foar quadrillions, seven hundred 
and seven thousand, two hundred and two. 

18. Four quintilHons, thirty*five quadrillions, three tril- 
lions, two billions, twenty-seven millions, three hundred 
and forty thousand, four hundred and seventeen. 



ADDITION TABL.E. 

Signs. — A cross -|- is the sign of addition. It shows 
that the numbers between which it is placed are to be add- 
ed. Two parallel horizontal lines = signify equality. 
Thus : 3-|-'l=7 is read, 3 added to 4, or 3 plus 4 (plus is 
a Latin word, which signifies more) is equal to 7. 

The following TABLE may be read thus : 2 and are 
two; 2 and 1 are 3, Sf'c. 



2+0: 
2+1: 
2+2: 
2+3: 
2+4: 
2+5: 
2+6: 
2+7: 
2+8: 
2+9: 

6+0: 
6+1: 
6+2: 
6+3: 

'6+4: 
6+5: 
6+6: 

6+7: 
64-8: 



6+9= 



: 2 
: 3 
: 4 
: 5 

: 6 
: 7 
: 8 
: 9 
10 
:H 

: 6 

: 7 
: 8 
: 9 
10 
11 

12 
13 
14 
15 



3+0: 
3+1: 
3+2: 
3+3: 
3+4: 
3+5: 
3+6: 
3+7: 
3+8: 
34-9: 



: 3 

: 4 
: 5 
: 6 

: 7 
: 8 
: 9 
10 
11 

12 



4+0: 
4+1: 
4+2: 
4+3: 
4+4: 
4+5: 
4+6: 
4+7: 
4+8: 
4+9: 



: 4 
: 5 
: 6 

: 7 

: 8 

: 9 

10 

11 

12 
13 



7- 
7- 
7- 
7- 
7- 



7- 
7- 
7- 

7- 



-0= 7 

1=: 8 

-2= 9 
3=10 
4=11 



7--5c=12 



6=13 
-7=14 
8=15 
9=16 



8+0= 8 
8+1= 9 
8+2=10 
8+3=11 

8+4=12 
8+5=13 

8+6=14 
8+7=15 
8+8=16 
8+9=17 



5+0: 

5-fl: 
5+2: 
5+3: 

5+4: 
5+5: 
5+6: 
5+7: 
5+8: 
5-f9: 

9+0: 
9+1: 

9+2: 
9+3: 
9+4: 
9+5: 
9+6: 
9+7: 
9+8: 
9+9: 



: 5 
: 6 
: 7 
: 8 
: 9 
10 
:11 
12 
13 

14 

: 9 
:10 
:11 
:12 
13 
:14 
15 
16 

17 

18 



QoBflTioirs. Two and — how many? 9. Two and 1 — how many? 
SI Two and 2— bow many ? 

The scholar, should be questioned in this manner, until 
he is familiar with the above table. 

B2 
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The scholar should be well versed in Notation and 
Numeration, before proceeding to the following questions. 

EXERCISES. 

1. If John has 6 apples, and his brother gives hira 3 
more, how many will he have ? 

2. James being on a visit at his uncle's, one of his 
cousins gave him 3 walnuts, another 4, and his uncle gave 
him 9, how many did he receive ? 

3. Samuel bought a book for 15 cents, and a slate for 
17; how many cents did he give for both? 

4. If a boy pay 15 cents for a book, 10 for a knife, and 

6 for a dozen of apples, how many cents does he pay in all ? 

5. If an inkstand cost 10 cents, an orange 5, a lemon 3, 
and a dozen of quills 14 cents, what is the cost of the whole? 

6. A man bought of a drover 3 sheep and a cow ; for 
one of the sheep he paid 4 dollars, for the other two he 
paid 3 dollars apiece, for the cow he paid 20 dollars ; how 
many dollars did he pay for the whole ? 

7. Joseph bought a sled for 25 cents, a yoke for 12 
cents, and a whip for 6 cents ; what did the whole cost him? 

8. If I pay 6 dollars for a hat, 8 for a cap, 4 for a vest, 
and 14 for a coat, what da I pay for the whole ? 

9. If I owe one man 6 dollars, another 8, another 12, 
another 20, how much do I owe in all ? 

10. The scholars in a certain school are divided into 4 
dasses — in the first class there are 10 scholars, in the sec- 
ond 12, in the third 9, and in the fourth 14; how many in all? 

1 1. If from my library I lend to one man 5 books, to 
another 10, to another 8, to another 12, to another 20, 
how many do I lend in all ? 

12. In my garden there are 6 apple trees, 8 pear trees, 
10 peach trees, 18 plum trees ; how many trees are there 
in all? 

13. In a certain school 10 study music, 12 French, 14 
Spanish ; how many are there in all these studies? 

14. Eliza had 4 finger rings, Mary had 10, and Susan 
had 7 ; how many had they in all ? 

15. A certain man had 4 boarders ; for* two he received 
3 dollars each per week, for one 2 dollars, for another 5; 
how much did he receive per week for the whole ? 

16. A young lady bought two dresses ; for one she paid 

7 dollars, for the other 9 dollars ; how much did she pay 
for both ? 
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ADDITION. 

ADDITION is the patting together of two or more 
numbers, to find their sum or amount. 

SIMPLE ADDITION is the putting together of two 
or more numbers of the same kind. 

Note. It is called Simple Addition, because the numbers ate all 
of one denomination ; that is, nil dollars, or all cents. When the num- 
bers are^pounds, shillings, pence, &c. the denominations are differ- 
ent. 

If one man owe me 25 dollars, another 22, — to find the 
amount of what both owe, I write the sums in the follow- 
ing manner, units under units, tens under tens, and add 
them together, thus : 25 -i 

22 

42Ldmount. 

Beginning at the right hand, or unit's place, I say 2 and 
5 are 7 ; then, in the second place, or place of tens, I say 
2 and 2 are 4— -which is 4 tens, or 40. 

2. A man has three fields ; one contains 31 acres, an- 
other 25, another 42 ; how many acres are there in all i 

Operation. Having written the numbers according 

31 to the directions, units under units, tens 

25 under tens, &c. we begin at the right 

42 hand to add, and find the amount to be 8 

units, which w^ place under the column 

Ans. 98 of units. The amount of the second co- 

lumn, or column of tens, we find to be 9 tens, or 90. The 
answer, then, is 9 tens and 8 units, or 98. 

3. What will a carriage, horse and harness cost, if the 
carriage cost 102 dollars, the horse 80 dollars, and the 
harness 16 dollars ? Ans, 198. 

4. If a waggon cost 78 dollars, and a yoke of oxen 96 
dollars, what will be the cost of both ? 

In the preceding examples, the numbers, when added, 

aoKBTioRa. 1. What is Addition ? S. What ia Simple Addition i 3. How 
are the numbers to be added written ? 4. By what number do you carry? 5. 
Why ? 6. What is the number called arising from the operation ? 7. What is 
the sign of Addition ? 6. «ign of Equality ? 9. Bign 0f Sabtraclion ? 10. What 
does plus signify ? 11. What does minus ? 
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have been less than 10, and, of coarse, have required but 
one figure to express them. In the last example it will be 
seen that the numbers in the unit column, when added, 
amount to more than 10, and in the column of tens, the 
amount is more than 10 — ^that is, ten tens. 

Illustration. 78 Placing the numbers as before 

96 directed, and adding the right hand 

— column, we find it amounts to 14 

14 units, or 1 ten and 4 units. The 

16 next column amounts to 16 tens, 

or 100 and 6 tens, which, when 

Ans, 174 added, make 4 units, 7 tens, and 
100 ; or 174 — ^the answer. This mode of writing num- 
bers in large sums would be long and tedious ; it is better, 
therefore, to carry on a part of the operation in the mind, 
thus: 78 «. 

96 ' 

174 

Six and 8 are 14. We place the 4, or excess of 10, in 
the unit column, and add the 1 ten to the column of tens. 
The column of tens added together with the ten from the 
unit column, makes 17 tens. The answer, then, is 17 
tens and 4 units, or 174. From the foregoing it is evi- 
dent, that one in the column of tens is equal to ten in the 
column of units, and one in the column of hundreds is 
equal to ten in the column of tens. This is the reason why 
we carry for ten rather than any other number. 

RULE. 

Add each column, beginning at the right hand, and set 
down the amount directly under the column, if it be less 
than 10 ; but if it be 10 or more, set down the right hand 
figure, and add the lefl to the next column. Under the 
last lefl hand column set down the whole amount. This 
is the same as carrying one for every ten. 

Proof, Perform the addition downwards, or cut off the 
top line, and find the amount of the remainder ; add this 
amount to the top line, and if this last amount correspond 
with the sum total, the work is supposed to be right. 

The following method may be adopted when the scho- 
lar has become acquainted with the rule of Division. 

^ussTioRs. 12. Wliat ia the rale for tiimple Addition .' 13. How la Addi- 
tlon proved .' 
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Add the figures in the top line together, and find how 
many nines are contained in their sum. Reject those 
nines, and set down the remainder towards the right hand, 
directly even with the figures in the line. Do the same 
with each of the proposed lines of numbers, setting all 
these excesses of nines in a column on the right hand, as 
here, — 5, 5, 6. Then, if the excess of 9a in this sum, 
found as before, be equal to the excess of 9s in the total 
sum, 18304, the work is right. Thus, the sum of the fig- 
ures in the right hand column, 5, 5, 6, is 16, the excess of 
which above 9 is 7. Also, the sum of the figures in the 
sum total, 18304, is 16^the excess of which above 9 is 
also 7 — ^the same as the former. Thus : 

3497 ^5 

6512 §5 

8295 o6 

18304 7 

This method of proof depends upon a property of the 
number 9, which belongs to no other digit but 3;«— 
namely, that any number divided by 9 will leave the same 
remainder as the sum of its figures, or digits, divided by 9. 



237456 
467892 
736345 
849213 


Sum, 

m 


ROIS£S. 

478145 
956736 
202379 
698783 


Sum, 

m 


632891 
357607 
469812 
526743 


Sum, 2290906 


2336043 

1857898 


1987053 
13.'v4162 


Proof, 2290906 


J. <JfJ*X M. Kftit 



Proof, 2336043 Proof, 1987053 



1267316238 1 
76134847538 
8048190546 4 
3 5 49724307 7 



6897432718 

1118 6 5 3 12 7 

5734869 2 66 

8160000082 

5 4 12 1 7 8 3 

3 4 16 9 3 4 

15 7 6 9 

3 6 8 9 12 
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EXAMPLES. 

1. If a man pay 1496 dollars for a house, 734 dollars 
for a lot of land, 300 dollars for rail-road stock, and 145 
dollars for a share in a bridge, how much does he expend 
in the whole ? Answer ^ 2675 dollars. 

2. A man sold plank to the amount of 834 dollars; 
boards to the amount of 376; shingles to the amount of 
400; timber 621 ; two masts, one for 30 and the other for 
50 dollars ; what was the amount of the whole ? 

Answer ^^^\\ dollars. 

3. A merchant, on settling his accounts, finds himself 
in debt to A $100; toB60: toC78; toD80; toE447; 
how much does he owe in all ? Answer^ 765 dollars.' 

4. From the creation of the world to the Christian era 
was 4004 years ; from that time to the Declaration of Amer- 
ican Independence was 1776, and 64 years since that 
period. How many years since the Creation ? 

Answer^ 5844 years. 

5. A man by his will left his two sons 1450 dollars each ; 
his four daughters 1200 each ; to his wife 1500 ; to vari- 
ous charitable objects, 1834 ; what was the value of his 
estate? ^nst^rer, 11034 dollars. 

6. If 1889 figures cover one side of a slate,«how many 
will it take to cover both sides of 4 slates ? 

Answer ^ 15112. 

7. Bonaparte was horn in the year 1769, lived 52 years. 
In what year did he die ? Answer ^ 1821. 

8. General Jackson took the Presidential chair in 1829, 
occupied it 8 years. In what year did his course termi- 
nate. Answer, 1837. 

9. George Washington was born in the year 1732. He 
lived 67 years. In what year did he die? 

Answer, 1799. 

10. The distance from New- York to Rah way, N. J. is 
20 miles, from Rahway to New-Brunswick 12 miles, from 
N. B. to Princeton 18 miles, from Princeton to Trenton 
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12 miles, from Trenton to Bristol 10 miles, from Bristol 
to Philadelphia 20 miles. What is the distance from New- 
York to Philadelphia ? Anstoer^ 02 miles. 

11. Lafayette was born in the year 1757. He died at the 
age of 78. In what year did he die ? Ans. 1835. 

12. A man sold five oxen, each weighing 864 pounds, how 
much did they all weigh ? Answer, 4320. 

13. How many times does a common clock strike in 
24 hours ? Answer, 156. 

14. A gentleman lefl his two sons each 1480 dollars, 

his only daughter 1500 dollars, and his wife 200 more than 

all his children ; what was the wife's portion, and what 

was the value of the whole estate ? 

, Wife's portion, 4660 ) , „ 

Answer, ^j^^,^ ^^^^^^^ ^^^^ } dolls. 

15. There are two numbers, the less is 1768 ; their 
difference is 961 ; what is the larger number ? 

Answer, 2729. 

16. From Boston to Providence it is 40 miles; from 
Providence to New- York 198 miles ; from New- York to 
Philadelphia 92 miles ; from Philadelphia to Wilmington 
28 miles ; from Wilmington to Baltimore 72 miles ; from 
Baltimore to Richmond 110 miles; from Richmond to 
Raleigh 155 miles ; from Raleigh to Charleston 256 miles ; 
from Charleston to Savannah 1 13 miles ; from Savannah 
to New-Orleans 713 miles ; how many miles from Boston 
to New-Orleans, passing through the above places ? 

Answer, 1777 miles. 

17. A man bought five firkins of butter ; one firkin 
contained 150 pounds, another 60, another 75, another 98, 
another 125. How much did they all contain? Ans. 508. 

18. There were five churches erected, one in , 

which cost 16,500 dollars, two in , which cost 18,350 

dollars each, one in , which cost 19,386 dollars, and one 

in, , which cost, 12,640 dollars. How much was the 

expense of the whole ? Ansioer, 85,226 dollars. 

When the columns to be added are long, the following 
method will be found convenient. Begin to add with the 
unit figure, as usual ; and for every ten, place a dot against . 
that figure which makes ten, or more than ten, and add 

auBSTioif . When the columns to be added are long, how may yoa proeeed ? 
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the excess to the figure shore it ; snd thus proceed to the 
top of the colamn. Write the excess of ten at the foot 
of the column added ; then count the dots, and as many as 
thej are, so many carry to the next left hand colamn. 



27687 


3978 


3 4.9.5. 


78989 


2129 


6.7 8.9. 


77896 


9123 


2 3.16 


98987 


5769 


6.1 2 5. 


98987 


4320 


7 63.4 


65769 


9621 


2.3.1 6. 


69776 


3978 


9820 


75645 


8732 


4.5.6.7. 




1256 


2148 




<*r M 'M yj 



45210 



SUBTRACTION, 

1. John's father gave him 6 apples. He gave his bro- 
ther 4 of them. How many had he lefl? 

2. Joseph bought six-pence worth of candies, and nine- 
pence worth of hazelnuts. How much more did he give 
for the hazelnuts than for the candies ? 

3. Henry was 10 years old when his mothor died ; his 
sister was 6. How much older was Henry than his sister ? 

4. Garolus Goodluck, as he was going to school, found 
a purse containing 10 dollars. As a reward for his hon- 
esty in faithfully delivering it to the owner, he received 3 
dollars. How many were there left? 

5. Peter's father gave him 10 cents. As he was going 
to school he found 25 more; but, for dishonesty in trying 
to conceal his prize from the rightful owner, his father 
took from him the 10 cents which he gave him. How 
much more did he find than he lost? 

6. Timothy bought a slate for 18 cents, and a spelling 
book for 28 cents. How much more didfhe give for the 
book than for the slate ? 
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SUBTRACTION TABLE. 

Signs. — A short horizontal Vme — signifies subtraction. 
Thus : 7 — 4=3, is read : 7 minus 4 (minus is a Latin word, 
which signifies less) is equal to 3. 



2—2= 


3—3— 


4—4= 


5—5— 


3—2= 1 


4—3— 1 


5—4= 1 


6—5— 1 


4—2= 2 


5—3= 2 


6—4= 2 


7—5— 2 


5—2= 3 


6—3= 3 


7—4— 3 


8—5— 3 


&— 2— 4 


7—3— 4 


8 4—4 


9—5— 4 


7—2— 5 


8—3— 5 


9—4= 5 


lO-^*;— 5 


8—2= e 


9—3— 6 


10—4= 6 


ll_-,5— 6 


9—2= 7 


10—3— 7 


11—4= 7 


12-5— 7 


10—2= 8 


11—3— 8 


12—4— 8 


13—5— 8 


11 2= 9 


12—3— 9 


13—4— 9 


14—5— 9 


12—2=10 


13—3—10 


14—4=10 


15—5—10 


6—6— 


7—7— 


8-«— 


9—9— 


J— 6- 1 


8—7= 1  


9^-8— 1 


10^9= 1 


48-^— 2 


9—7= 2 


10—8— 2 


11—9= 2 


9—6— 3 


10—7— 3 


11—8— 3 


1^^— 9= 3 


10—6— 4 


11—7= 4 


12—8— 4 


13—9— 4 


11—6= 5 


12—7— 5 


13—8— 5 


14 9= 5 


12—6= 6 
1^6— 7 


13—7= 6 


14—8— 6 


15 9— 6 


14 7= 7 


15—8— 7 


16—9= 7 


14--6= 8 


15—7— 8 


16—8- 8 


17—9= 8 


15—6— 9 


16—7= 9 


17—8— 9 


18—9= 9 


16—6—10 


17 7—10 


18—8—10 


19—9—10 



QxTsiTiovs. ]. Two from 
3. Two fh>in 4 — how many f 

In this manner the 
he is familiar with the 



2 — how many ? 9. Two from 3 — how many ? 
4. Two flrom 5— how many ? 



scholar should be questioned, 
above Table. 



until 



7. Susan had 6 frocks; 4 of them she burnt How 
many had she lefl ? 

Four from 6, and 2 remain ; 6, the larger number, is 
called the Minuend, because it is the number to be dimin- 
ished, or made less ; 4 is called the Subtrahend, because 
it is the number to be subtracted ; 2, the difference, is 
called the Remainder, because it is the number left after 
subtraction. The process of finding the difference be- 
tween two numbers, is called Subtraction. 

C 
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SIMPIiE SUBTRACTION 

Teaches to find the difference between two nambers of 
the same name or kind. {See note, p. 19 J 

The object in Subtraction is to take the whole subtra* 
hend from the whole minuend. Whenever the numbers 
are small, the operation may be performed in the mind ; 
but when they are large, it is better to write them down, 
and subtract a part at a time. . Thus, from 252 subtract 
161. 

First Operation, Second Operation. 

Hands. Tens. Units. Hunds. Tens. Unitd. 

252=2 + 5 + 2=1 + 15 + 2 
161=1+6+1 = 1+ 6 + 1 



jinswer, 91. = 9 + 1 Answer. 

We first subtract 1 unit from 2, and write down the re- 
mainder. Then, because 6 tens, the next lefl hand figure 
of the subtrahend, cannot be taken from 5, the figure 
above it, we take one from the next lefl hand figure of the 
minuend, or place of hundreds, equal to 10 tens, which, 
added to 5 tens, makes 15 tens. Second Operation. Then, 
6 from 15, and 9, or 9 tens remain. Subtracting tens 
from tens, the remainder is tens. Now, because we have 
taken 1 from 2, in the place of hundreds, and added it to 
the place of tens, we call the 2, — as it really is — 1, and 
say, 1 from 1, and remains; or, which is the same thing, 
we may add 1 to the lower figure, and say, 2 from 2 and 
remains. Thus it appears that what is sometimes called 
borrowing ten is really making a new division of the min- 
uend. This may be illustrated in the following manner : 
Suppose a man have 252^ bushels of grain in 3 boxes; in 
the first, 200 bushels ; in the second, 50 ; in the third, 2.. 
He sells to A 100 bushels ; to B 60 ; to C 1. How many 
has he left ? 

252=200+50+2 He may take one bushel firom 
161=100+60+1 the smallest box, but the 60 bushels 

cannot be taken from the 50 in the 

second box ; he therefore takes 100 bushels from the larg- 
est box, and adds it to the 50, in the smaller. 

Q,ussTioiv8. 1. What is Subtraction? 2. What does Simple Subtraction 
teach .' 3. Why is it called Simple ? 4. How many numbers are required to 
perform the operation ? 5. Which is the minuend ? 6. Why called minuend .' 
7. Which is the subtrahend ? 8. Why called subtrahend ? 9. What Is the re- 
mainder ? 10. Why called remainder ? 
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Thus : 100+150+2=252 He can now take 60 

100+ 60+1=161 from 150, or 6 tens 
from 15 t^ijg^ ajjjj 9 

90+1= 01 Ans> tens remain. Then, 

because he has taken 100 bushels from the largest box, 

there remains but 100 ; therefore, 100 from 100, or 1 from 

1, and nothing remains. Whenever, therefore, the lower 

figure exceeds the* upper, we take 1 from the next left hand 

column of the upper line, calling it 10, because 1 in the 

lefl hand column is equal to 10 in the right, and add it to 

the upper figure. 

NoTc. We take from the lefl hand place, because the right can 
never contain enough. We take but 1, because 1 is always sufficient. 

2. From seven thousand and five, take six thousand 
seven hundred and forty-six. 

Operation, In this example the 

7005=6000+990+15 6 units of the subtra- 
6746=6000+740+ 6 bend cannot be taken 

from the 5 units of the 

Ans, 259= +250+ 9 minuend. We must, 
therefore, borrow, or rather make another division of the 
minuend ; but as the second and third places contain ci- 
phers, we must go to the thousand's place. From the one 
thousand, which we borrow, we take 10 units, and add 
them to the 5 units of the minuend. The remainder^ 
nine hundred and nine tens, now occupy the second and 
third pieces, instead of the ciphers, and we saiy 4 from 9 
and 5 remain ; 7 from 9, and 2 remain. 

From the foregoing we derive the following 

RULE. 

1. Place tbe numbers, the less under the greater; units 
under units, tens under tens, hundreds under hundreds, 
&c. Begin at the right hand, or unit's place, and take 
each figure in the lower line from the one above it, and set 
down the remainder. If either of the lower figures be 
greater than the one above it, suppose ten to be added to 
the upper figure, subtract the lower figure from it, and set 
down the difference, observing to carry one to the next left 
hand figure of the subtrahend,— or suppose the next 

QoxiTioni. 11. What is the rule for Simple Subtraction? 12. How do 
yon prove subtraction ? 13 When the lower figure exceeds the upper, what is 
to be done? 14. What do you call it ? 15. Why? 16. Suppose the next lefl 
hand figure be a cipher, what is to be done ? 
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left hand figure of the minuend to be diminished by one. 
If the next figure of the minuend be a cipher, call it 9. 
Proof. — Add the remainder and lower line together. If 
the work be right, the amount will correspond with the 
upper line. 

CXAMPIiES. 

From 39070 From 506789 From 67023491 
Take 28931 Take 467898 Take 57216532 



£X£RCIS£S. 

1. From four hundred and seventy-nine, take three 
hundred and seventy-five. 

2. Take twenty-five thousand nine hundred and twenty- 
three, from forty-four thousand five hundred and twenty. 

3. What number must be subtracted from 2081 that the 
remainder may be 1104? Answer, ^11, 

4. From thirty-four thousand, take seventeen thousand 
and ninety-one. 

5. John's uncle gave him 20 cents. He lost 5 of them ; 
how many had he left ? 

6. A western hunter met with 45 bufifalos in one drove 
— Skilled all but 18 ; how many did he kill ? Ans. 27. 

7. The Arabian, or Indian method of Notation, was 
first known in England about the year 1150. How long 
is it since to the present year, 1839. Answer, 689. 

8. The mariner's compass was invented about the year 
1302. How long before that period was the Arabian me- 
thod of notation known in England ? Ans, 152 yrs. 

9. The first settlement in New-England was made at 
Plymouth, by the Puritans, in the year 1620. How long 
is it since that time to the year 1837 ? Ans, 217 years. 

10. Gun-powder was invented in the year 1330. How 
long was it after the invention of the mariner's compass 1 

Answer, 28 years. 

11. Virginia contains 64000 square miles ; New-York 
contains 46000. What is the difference ? Ans. 18000. 

12. The library of Dartmouth College contains 12,800 
volumes ; Harvard University contains 34,600 volumes. 
How many does one contain more than the other ? 

Answer, 21,800. 

13. Dartmouth College was incorporated in the year 
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1769 ; Harvard University in the year 1638. What is the 
difference in time ? Answer^ 131 years. 

14. The population of the State of New-York in 1820 
was 1,372,812 ; in the year 1835 it was 1,616,482. How 
many years between these two periods, and how much was 
the increase ? Answer^ 15 years. 

Increase, 243,670. 

15. An officer, with a company of 102 soldiers, was met 
by a party of Indians, who killed all his army but 17 men. 
How many were killed ? Answer, 85. 

16. A merchant bought 40 tuns of wine, containing 
10080 gallons, which' cost him 9410 dollars. He sold 
28 tuns, containing 7056 gallons, for 1814 dollars. How 
many gallons had he left, and how much money did he 
want to make up the first cost? a f 3024 galls. 

Answer, ^ 596 dolls. 



ADDITION. 

1. If a harness is worth 
18 dollars, and the horse is 
worth 68 dolls, more than 
the harness, what is the value 
of the horse? 

3. If a merchant have 
1734 yards of cloth, after 
selling 6588 yds., how many 
had he at first? 



SUBTRACTION. 

2. If a horse cost 86 dol- 
lars, and the harness 18 dol- 
lars, how much more than 
the harness did the ahorse 
cost? 

4. A merchant having 
8322 yds. sells 6588 yds.; 
how many has he left? * 

6. What number must be 



5. What is the amount of added to 8625 to make 
2269+8625? 10894? 

7. Dr. Franklin was born 8. How many years before 
in 1706, — ^93 years before the death of Washington, in 
the death of Washington. In 1799, was the birth of Frank- 



what year did Washington 
die? 

9. The mariner's compass 
was invented * in 1302 ; Sir 
Isaac Newton was born 340 
years after. In what year 
was he born ? 

11. If a piece of land be 

bought for 550 dolls., and 

sold for 250 more than it 

cost, for how much is it sold ? 

C2 



lin? 

10. Sir Isaac Newton was 
born in 1642; the mariner's 
compass was invented 340 
years before. In what year 
was it invented ? 

12. If a piece of land sell 
for 800 dolls., which is 250 
more than it cost, what was 
the first cost ? 



ao 
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13. Peter the Great died 
in 1725-— 112 years before 
the independence of Texas 
was acknowledged by the 
United States. In what year 
was the independence ac- 
knowledged ? 

15. Supposing a man to 
be born in the year 1738; 
lived 98 years ; in what year 
did he die ? 

17. Columbus first sailed for 
America in the year 1492; 
the independence of Ameri- 
ca was declared 284 years 
after. In what year was it 
declared? 

19. Washington was born 
in 1732; was 67 years old 
when he died ; in what year 
did he die? 

21. Noah's flood happened 
about the year of the world 
1656; the birth of Christ 
was about 2348 years after ; 
in what year was he born ? 



14. Peter the Great died 
in the year 1725. How ma- 
ny years from that period to 
the acknowledging of the 
independence of Texas, in 
1837? 

16. Supposing a man to 
be 98 years old in the year 
1836, in what year was he 
born? 

18. The independence of 
America was declared in the 
year 1776 ; 284 years before 
Columbus first sailed for 
America; in what year did 
he sail ? 

20. Washington was born 
in 1732, died in 1799, how 
old was he when he died ? 

22. Noah's flood happened 
about the year of the world 
1656 ; the birth of Christ was 
about 4004 ; how long was 
the flood before the birth of 
Christ ? 



PRACTICAL QUESTIONS IN ADDITION AND 

SUBTRACTION. 

1. Add 900, 400, and 752; subtract from their sum 
647. Answer, 1405. 

2. Charles had 18 peaches. He gave his mother 6 and 
his sister 4. How many had he left ? Ans, 8. 

3. A man buys at one store '84 eggs, at another 4 dozen, 
at another 3 dozen. As he returns, he sells 5 dozen. How 
many did he purchase, and how many had he left, when he 
arrived at home ? Answer, 168^ — 108. 

4. James owes A 20 cents ; B 30 ; C 40 ; D 50. — 
John owes A 18 cents ; B 23; C 35, D 47. How much 
do they both owe, and which owes the most ? 

5. A merchant owes A 1300 dollars ; B 1900 dollars ; C 
2500 dollars. He is worth 3500 dollars. How much 
does he owe, and how much more than he is worth ? 
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6. A man borrowed of his friend, at one time 100 dolls., 
at another 150 dolls., at another 175 dolls. He paid 275 
dolls. How much did he' borrow, and how much does he 
still owe ? Answer, Borrowed 425. 

Owes 150. 

7. On a certain farm there are 750 apple-trees, 425 pear- 
trees, 1000 peach trees, and 389 plum-trees. What is the 
amount of the whole, and how many more apple-trees than 
pear-trees, and how many more peach than plum ? 

8. A man lefl to his wife 2500 dollars, to his four sons 
900 dollars each, to his three daughters 450 each. What 
was the amount of property left, and how much more was 
left to the mother than to the daughters, and to the sons 
more than to the mother ? 

9. Ther^ were five important events in the course of 
215 years, viz. — 1. The invention of the mariner's com- 
pass. 2. The invention of gun-powder. 3. The art of 
printing. 4. The discovery of America. 5. The refor- 
mation. The last was accomplished A. D. 1517; the 
third 77 years before ; the second, 42 years after the first, 
and the fourth 148 years after the second. The question 
is. In what year did each happen ? 

Answer. Mariner's compass in 1302, gun-powder in 
1344, Printing 1440, Discovery of America, 1492. 



MULTIPLICATION. 

1. If Mary give 4 cents for one picture-book, how much 
must she give for 2 books 1 how much for 4 ? how much 
for 5 ? 

2. If one dozen of eggs cost 10 cents, how many cents 
will two dozen cost? how many will 4? 51 6? 

3. If one share in a library cost 5 dollars, how much 
will three shares cost ? how much 4 ? how much 5 ? how 
much 6 f 

4. If a picture frame cost 12 dollars, what will 4 cost? 
what will 6? what will 7 ? what will 8? what will 9 ? 

5. Four men bought a piece of land, each paying 12 
dollars. What did they all pay ? 

6. If a horse can trot 11 miles in one hour, how many 
miles can he travel in 8 hours? how many in 10? 12? 

7. If a bushel of wheat cost 2 dollars, how many dol- 
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lars will 8 bushels cost? how many will 9? how many will 
10? how many will 11? how many will 12? 

8. If a man receive 4 shillings for a day's work, how 
much will he receive for a week's work ? 

9. A pound of sugar is worth 8 cents. What are 6 — 
7— 8— 9— 10— 11— 12 pounds worth? 

10. John bought a writing-book for 6 cents. What will 
2 cost ? what will 4 ? what will 6 ? what will 8 ? 

11. If a bushel of potatoes cost 32 cents, what will 3 
bushels cost? what will 4? what will 6? 

12. If a steam-boat sail 8 miles in one hour, how many 
will she sail in 12 hours ? 



The scholar should commit to memory the following 
TABLE before proceeding any further. 

MULTIPLICATION AND DIVISION TABLE. 



TWICE 

lmake2 
2 4 



3 
4 
5 



6 

8 
10 



3times 
lmake3 



6 12 

7 14 

8 16 

9 18 

10 20 

11 22 

12 24 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 



4 TIMES 


5 TIMES 


6 TIMES 


7 TIMES 


1 make 4 


1 make 5 


lmake6 


1 make 7 


2 8 


2 


10 


2 


12 


2 14 


3 12 


3 


15 


3 


18 


3 21 


4 16 


4 


20 


4 


24 


4 28 


5 20 


5 


25 


5 


30 


5 35 


6 24 


6 


30 


6 


36 


6 42 


7 28 


7 


35 


7 


42 


7 49 


8 32 


8 


40 


8 


48 


8 56 


9 36 


9 


45 


9 


54 


9 63 


10 40 


10 


50 


10 


60 


10 70 


U 44 


11 


55 


11 


66 


11 77 


12 48 


12 


60 


12 


72 


12 84 



8 TIMES 


9' 


riMES 


10 TIMES 


11 TIMES 


12 


TIMES 


1 make 8 


1 make 9 


Imake 10 


Imake 11 


1 


make 12 


2 16 


2 


18 


2 


20 


2 


22 


2 


24 


3 24 


3 


27 


3 


30 


3 


33 


3 


36 


4 32 


4 


36 


4 


40 


4 


44 


4 


48 


5 40 


5 


45 


5 


50 


5 


55 


5 


60 


6 48 


6 


54 


6 


60 


6 


66 


6 


72 


7 56 


7 


63 


7 


70 


7 


77 


7 


84 


6 64 


8 


72 


8 


80 


8 


88 


8 


96 


9 72 


9 


81 


9 


90 


9 


99 


9 


108 


10 80 


10 


90 


10 


100 


10 


110 


10 


120 


11 88 


11 


99 


11 


110 


n 


121 


11 


132 


12 96 


12 


108 


12 


120 


12 


132 


12 


144 
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13. If a man pay 85 dollars for a carriage, what must 
he pay for 5 c£^rriages ? 

The answer may be obtained by setting down 85 five 
times, and adding them up, thus : 85 

It will be seen, by examining this operation, that 85 
the product of five times five units is Iwo tens and 85 
five units, — and five times eight tens is 40 tens. 85 
The answer, then, is 40 tens, 2 tens and 5 units, or 85 

425. This method, in long sums, would be tedi- 

ous, and can be resolved much easier by multipli- 425 
cation, thus : 85 



5 

Instead of setting down 85, five 

425 ' times, we write 5, the multiplier, 
under the unit figure of the number to be multiplied ; then 
say, 5 times 5 are 25, setting down 5, the excess of tens ; 
and reserving in the mind, 2, the number of tens, we say, 
5 times 8 are 40, adding the two tens which we reserved 
from the unit column, we set down 42. The answer, then, 
is 42 tens and 5 units, or 425. 

From the above we derive the following definition : — 
Multiplication is a concise method of performing many 
additions. Two numbers are required to perform the ope- 
ration. The number to be multiplied is called the Multi- 
plicand. The number by which we multiply is called the 
Multiplier. Takeh together they are called Factors. The 
answer obtained is called the Product. 

NoTx. The word /actor signifies an agent, or doer: it is derived from the 
Latin word /actuni, wtiich signifies a deed, or tiling done. A person employed 
to do basiness for another, is called an agent, or factor. Hence when two num- 
bers are employed as multipliers,or as the means of obtaining a proilact, they are 
called factors, 

14. If a share in a bridge is worth 142 dollars, how 
many dollars are 6 shares worth ? 

Operation* 
142 
6 



12= 2X6 
240= 40X6 
600=100X6 

Answer, 852=142X6 
15. If one man receive 164 dollars for a year's labor, 
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what ought 92 men to receive, for the same time? 
Operation. 

IM Since we cannot conve- 

32 niently multiply by a larger 

number thanl2 collectively, 



328= 2 times the mult it will be necessary, in this 
4d2 =:S0 times the mult. example, to adopt a new 

mode of operation. The 

5248=32 times the mult. multiplier consists of 2 
units and 3 tens. We first multiply each figure of the 
multiplicand by the units of the multiplier. Units into 
units give units ; units into tens give tens ; units into hun- 
dreds give hundreds. We next multiply each figure of the 
multiplicand, beginning with the units, by the tens of the 
multiplier, observing to set 2, the first figure of the pro- 
duct, in the place of tens, because it is the product of tens. 
We next multiply the 6 tens of the multiplicand by the 3 
tens of the multiplier, carrying one fbr every ten as in Ad- 
dition, and set the product in the place of hundreds. The 
product of tens into tens is hundreds. Lastly, we multi- 
ply the hundreds of the multiplicand by the tens of the 
multiplier, and set the product in the place of thousands. 
The product of tens into hundreds is thousands. Adding 
together the several products we have 5248, the answer. 

The above illustration may be better understood by set- 
ting the product of each figure of the multiplier into each 
figure of the multiplicand down by itself; thus, 

164 
32 



) Units 
> of the 
J multiplier. 



8= 4X 2) Units 

120= 60 X 2 

200=100X 2jraultipli 

120= 4X30 ) Tens 

1800= 60X30 S of the 

3000=100X30) multiplier. 

Ans. 5248=164X32 



Q,UEtTioifi. I. What is Multiplication ? 3. How many numbers are requir- 
ed to perform the operation ? 3. Wbat is the number to be multiplied, called ? 
4. What is the number by which you multiply, called ? 5. Taken together, 
what are they called ? 6. Why called factors f 7. What is the answer called? 
8. How many figures are there in the multiplier of the 15th question ? 9. By 
which do we multiply first ? 10. What is the product of units multiplied into 
units ? 11. Of tens into tens ? 13. Of hundreds Into hundreds .' 
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From the foregoing examples we deriTO the following 

RULE. 

I. Place the multiplier directly under the multiplicand, 
units under units, tens under tens, &rC., then draw a line 
underneath. 

II. When the multiplier is 12, or less than 12, begin at 
the right hand of^ the multiplicand, and multiply each 
ftgare contained in it by the multiplier, setting down the 
numbers, and carrying as in Addition. 

III. When the multiplier is greater than 12, write down 
the figures as before directed, and multiply the multipli- 
cand by each figure in the multiplier, commencing with the 
unit figure ; observing to place each figure in the product 
directly under the.^gure by which you multiply. In this 
way proceed, and the sum of the products will be the 
answer. 

There are three methods of proving Multiplication. 

First — Make the multiplicand and multiplier change 
places, and multiply the latter by the former, in the same 
manner as before ; if the latter product be the same as the 
former, the work is supposed to be right. 

Second — Cast the 9s out of the product, or answer, and 
set down the remainder. Cast the 9s out of the sum of 
the two factors; multiply the two remainders together, 
and cast the 9s out of the product. The last remainder, 
if the work is right, will be equal to the first. 

Note. — ^The four remainders may be set within the four angular 
spaces of a cross, as in the first example below. 

Third — Multiplication may be proved by Division. The 
product divided by either of the factors will give the other. 

The second and third methods can be deferred until the 
scholar becomes acquainted with Division. 

EXAMPLES. 

3542 

96 Proof. 



21252 

31878 

340032 




Q,iraSTioRB. 13. Hovv are tbe numbera placed In MoltipliMtioh ? 14. flow 
do yon proceed when the multiplier is 19, or lest than 13 ? 15. When tbe iAu1> 
ttplier is greater than IS. 
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3467 
6 


124567 

8 


54678901 
341 

• 


34567892 
4567 






679834 
12 


678345 
23 


126789123 
27678 


908764584768 
632976 







16. What will 432 barrels of flour cost, at 14 dollars a 
barrel ? Answer , 6048 dollars. 

17. How many rods in 84 miles, there being 320 rods 
in a mile ? Answer, 26880 rods. 

18. What will be the cost of 6328 thousands of boards, 
at 18 dollars per thousand? Ans. 113904 dollars. 

19. What will 64 cows cost, at 16 dollars apiece ? 

Answer, 1024 dollars. 

The multiplier, 16, in the last example, is a number 
which can be formed by the multiplication of two numbers 
— ^thus : 4X4=16 : or 8X2=16. Any number thus pro- 
duced is called a composite number. The numbers thus 
multiplied are called component parts. Sixteen, then, is a 
composite number, and 4 and 4, or 8 and 2 are the com- 
ponent parts of 16. Thus, taking the above question, 
64X4=256, the price of 64 cows at 4 dollars each, and 
this product multiplied by 4 gives 1024, the price at 16 
dollars each, because 4 times 4 are 16. The same result 
will be produced if we multiply 64 by 8 and 2. 

RULE. 

When the multiplier is a composite number, multiply 
first by one of the component parts, and that product by the 
other, and so on, if there be more than two ; the last 
product will be the answer. 

duBiTiom. 16. What is a composite number. 17. What are the nnmben 
called which form « composite number ? 18. What it the rule A>r multiplying 
bf a composite number ? 
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13. What is the product of 78 multiplied by 25 ? 

78 
5 



It will be seen that 5 and 5 are the 390 

component parts of 25. 5 

1950 Ans. 

14. There are 365 days in a year. If a man five 48 
years, how many days does he live? Ans. 17520. 

15. Multiply 7684 by 112. 8X7X2=112. 

16. — 8410736 by 56. 

17. _ 17548671 by 81. 

18. — 998673214 by 1864. 

19. — 99998887777 by 445566. 

20. — 88900236789456 by 77889123. 

21. If it take 142 stones to build a rod of wall, how 
many will it take to build 10 rods ? 142 

It will be seen that the answer in this ex- 10 

ample is the same as the multiplicand, with — .^ 
the addition of one cipher. If, then, we an- 1420 
nex a cipher to the multiplicand, it is the same as multi- 
plying by 10 ; since annexing a cipher to the right hand of 
any number increases the vahie tenfold. [Note. Annex 
means to place after — -prefix, to place before.] To multi- 
tiply by 10, 100, 1000, or 1» with any number of ciphers, 
we have this RULE. Annex as many ciphers to the 
multiplicand as there are ciphers at the right hand of the 
multiplier, and it will give the answer required. 

22. Multii^y 142 by 100. Ans. 14200. 
2a — 864 by 1000. Ana, 864000. 

24. — 999 by 100000. ^Ins. 99900000. 

25. — 2400 by 2200. ilns. 5280000. 

Operation. 2400 

2200 
In this example, we multiply by the signiii- ' 

cant figures only, placing as many ciphers at 48 

the right hand of the product as there are 48 
ciphers in the multiplier and multiplicand. 



5280000 

Nont. AstgniflBaBtflgareisoiiewbiebhiMTalneinllMlf. Tbeaioe digitt 
vn tlgnifleant figarwr 

QuxtTiOR*. 19. Wben the multiplier is 10, 100, 1000, frc. bow may yoa pro- 
eeed ? 9(K Wben tbere are cipben at tbe right haad of Uie maltf pUer and mill- 
tipUcaad? 



3S SZERCISES UV MULTIPUCATION. 

26. What is the product of 68400 multiplied by ISOOOf 

Ans. 1231200000. 
When there are ciphers between the significant figures, 
reject them, observing to place the first product of every 
figure directly under that figure— thua: €heraiitni> 

27. Multiply 2008 by 604. 2008 

604 



8032 
12048 

1212832 

28. Multiply 8624 by 108. 

29. — 340824 by 909. 

30. — 6678902 by 770901. 

31. What will 412 hogsheads of molasses cost at 31 
dollars per hhd. ? Answer, 12772 dolls. 

32. What number is that of which 8, 9, 11, are factors? 

Ansvfer, 792. 

33. If 80 men dig a canal in 94 days, how many men 
could dig the same in one day ? Answer, 7520. 

34. How many shillings ought 7520 men to receive for 
one day's work, at 5 shillings each per day ? 

Answer, 37600. 

35. A merchant bought 28 boxes of sugar, each weigh- 
ing 235 lbs., at 8 cts. per lb. How many cents did they 
cost ? Answer, 52640. 

36. How many shillings will 89 cords of wood cost, at 
15 shillings per cord ? Answer ^ 1335. 

37. A merchant bought 15 pieces of cloth, each piece 
containing 27 yards, at 7 dollars per yard. How much did 
he pay for the whole? Answer, 2835 dollars. 

^. If a ship sail 12 miles per hour, how far will she 
sail in 12 days ? Answer, 3456 miles. 

39. If a man hoe 3 rows of corn, 28 hills each, in 1 hour, 
how many hills will he hoe in 12 days, working 8 hours in 
a day ? Answer, 8064. 

40. What will 50 firkins of butter cost, weighing 54 lbs. 
each, at 14 cents per lb. ? Answer, 37800. 

41. A man has 9 piles of wood, 16 cords in a pile. 
What is it worth at 7 dollars per cord ? Ans. 1008 dolls. 

QussTioiTB. 81. How do you proceed when tiiero are cipben between tbe 
significant figurea ? S3. Wbat are significant figures ? 
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When the multiplier is 9» or any number of 95— Annex 
as many ciphers to the multiplicand as there are 9s in the 
multiplier, and from it subtract the given multiplicand. 

EXAMPLES. 

1. Multiply 162 by 9. 

Operation \sL Operation 2d. 

1620 162 

162 9 



Answer, 1458 1458 Ans. 

The reason of this process is evident; annexing a cipher 
to the multiplicand, multiplies it by 10, which is repeating 
it once more than is required. 

On the same principle we may multiply by 8, by annex- 
ing a cipher, and subtracting twice the multiplicand ; or 
by 98 by annexing two ciphers, and subtracting twice the 
multiplicand. 

2. Multiply 3452 by 99. 

3. Multiply 46784 by 999. 

4. Multiply 576213 by 98. 

To multiply by any number between 10 and 20— -Annex 
a cipher to the multiplicand, which is to multiply it by 10, 
and to this result add the product of the given multipli- 
cand into the right hand figure of the multiplier ; their 
sum will be the answer required. 

£XAMFIii:S. 

1. Multiply 562 by 11. Operation. 

5620 
562 



6182 Ans. 
2. Multiply 789 by 12. Operation. 

7890 
1578 



9468 Ans. 
3. Multiply 843 by 19. Operation. 

8430 

7587 



16017 iins. 

dussTioNs. 23. How do you proceed when the multlpUei la 9 f SM. Howi* 
this ezplained ? 25. How is Multiplication proved ? 
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DIVISIOW. 

1. John has 5 oranges given him* He keeps one him- 
self, and divides the others equally between his two sis- 
ters. How many did each receive ? 

2. Samuel divided 9 walnuts equally between three boys. 
How many did each receive ? 

3. James' father gave him 8 butternuts to divide equally 
between himself and his 3 brothers. How many did each 
receive ? 

4. If Harriet gave 24 cents for 6 pictures, what did she 
pay for 1 ? 

5. Mary divided 36 cents equally between 6 poor chil- 
dren. What did each receive 1 

6. If 8 yards of cloth cost 56 cents, what did one cost ? 

7. How many yards of broadcloth can be bought for 72 
dollars, at the rate of 8 dollars per yard ? 

8. How many bushels of apples can be bought for 100 
cents, at 25 cents per bushel 1 

9. How many barrels of flour may be bought for 77 
dollars, at 7 dollars per barrel ? 

10. In how many hours will a man travel 48 miles, at 
the rate of 4 miles per hour ? 

11. Eighty cords of wood are piled in 8 different piles. 
How many cords in each pile ? 

12. A farmer sold wool to the amount of 81 dollars, for 
9 shillings a fleece. How many fleeces did he sell 1 

13. How many thousands of boards may be bought for 
144 dollars, at 12 dollars per thousand ? 

14. How many books may be bought for 84 cents, at 7 
cents apiece f 

15. If 16 apples be divided equally between 4 boys, how 
many does each receive ? 

It is evident, that as many times as 4 is contained in 16, 
or, as many times as it can be subtracted from it, so many 
applet each boy will receive. 

For Operation, see next page. 



D1TI810N.— THE SUBJECT ILLUSTRATED. 41 



Operation, 

16 
4 

12 
4 



8 
4 



We find, by trial, that 4 is contained in 16 
^ four times, which is the number of apples each 
Z boy is to receive. 





If 4 boys receive 4 apples each, how many do they all 
receive ? 

It is plain that 4 boys will receive 4 times as many as 
one ; therefore, if one boy receive 4 apples, 4 boys will 
receive 4X4=16. From this example, it is evident that 
Division is a concise method of performing many subtrac- 
tions, or, the reverse of Multiplication. As in Multiplica- 
tion two numbers are required to perform the operation, so 
in Division. The number to be divided is called the Divi- 
dend ; the number by which you divide is called the Divi* 
sor. The Dividend is to be regarded as the product of 
two factors, of which the Divisor is one, and the other is 
sought, which is the Quotient after division. The divisor 
and quotient multiplied together produce the dividend. 
Thus, it appears that Division and Multiplication mutually 
prove each other. When the divisor is not greater than 12, 
the process of operation may be carried on in the mind, 
and the quotient only be written down. This process is 
called 

SHORT DIVISION. 

16. If 336 dollars be divided equally among 3 men, how 
many dollars will each receive t 

To subtract 3 from 336 as many times as would be ne- 
cessary to give each man his share, would be long and 
tedious; but, by Short Division the operation becomes 
simple : 336 is 3 hundreds, 3 tens, and 6 units. It will be 
perceived, that if 300 be divided into 3 equal parts, one 

Ml I .    11 I  

UvsiTioHs. 1. What is Division ? 3. How many numbers are required to 
perform the operation f 3. What are they called ? 4. How is the dividend to 
be regarded? 5. What are the two fketors, which, maltiplied together will 
produce the dividend? 6. How is Division provea? 

D2 
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of these parts will be 100, and three tens divided in like 
manner become 1 ten, and 6 units divided by 3 become 
2 units. The answer, then, is I hundred, 1 ten and 2 
units, or 112. 

Operation. 
300 divided by 3 gives 100, 30 300-7-3=100 
divided by 3 gives 10, and 6 di- 30-^3= 10 

yidcd by 3 give 2: Then 6-r-3= 2 

100+10-1-2=1 12 Answer. 

336-^3=112 iins.] 
By carrying on the process partly in the mind, the ope- 
ration may be made still shorter, thus : 
3)336 

Proof. 

112 Answer. 112X3=336 

17* If 4 shares of bank stock cost 456 dollars, what will 
1 share cost? 4)456 

114 Answer. 

We first set down the number to be divided, or the divi- 
dend ; at the left of this number, place the number by 
which we divide, or the divisor. Taking the first left hand 
figure, or hundreds, we find how many times the divisor is 
contained in it. The number of times, or 1, we place di- 
rectly under the divided figure. We next divide the tens 
of the dividend : 4 is contained in 5 once, and 1 ten over, 
which also must be divided. If this ten be added to the 
unit, it will make 1 ten and 6 units — equal to 16 units; 4, 
then, is contained in 16, four times, which we place in the 
column of units ; and in 456,114 times. 

18. Six brothers received a legacy of 1512 dollars. 
What was the share of each ? 6)1512 

252 Answer. 

In this question the divisor is not contained in the first 
iigure of the dividend. We, therefore, take the next 
iigure, 5, which with the 1 makes 15 hundred ; 6 is con- 
tained in 1500, 200 times, and 30 tens, or 300 over. This, 
added ta the 1 ten in the next column, is 31 tens ; 6 is con- 
tained in 31, five times, or in 31 tens, 50 times and 1 ten 
over, which, with the two units, makes 12 units : this, di- 

duatTions. 7. How ia tbe process partly carried o|i in Sbort Division ? 8. 
Wben do yoa work by abort division ? 9. Wbat is tbe metliod of procedure in 
tiie 17tb question ? 
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Tided by 6, is 2 units. The answer, then, is 200-f60+2 
=252. — 

From the foregoing, we derive the following 

RULE. 

Write the divisor at the lefl hand of the dividend, with 
a line drawn between them. 

Find how many times the divisor is contained in the first 
figure or figures of the dividend, setting the result directly 
under the divided figure. The remainder, if there be any, 
carry to the next figure, calling it so many tens. 

Find how many times the divisor is contained in this 
dividend, and set it down as before ; and so continue to do 
until the figures in the dividend are all 4ivided. 

EXBRCISBS. 

1. Paid 150 dollars for six tons of hay. How much was 
it a ton ? Answer J 25 dollars. 

2. In a certain town there are 1280 inhabitants. The 
average number in each family is 8. How many families 
are there ? AnstoeVy 160. 

3. How many yards of cloth can be bought for 1155 
dollars, at 7 dollars per yard ? Answer^ 165. 

4. If a man labor one month for 12 dollars, how many 
months will he labor for 1008 dollars? and how many 
years, allowing 12 months to a year ? 

Answer, 84 months — 7 years. 

5. Tf 15 horses consume 2550 bushels of oats in one 
year, how many will one horse consume ? 

It will be seen that 15 is a composite number, produced 
by the multiplication of 5 and 3,. thus : 5X3^15. As Di- 
vision is the reverse of Multiplication, it Operation. 
is evident, that when the divisor is a com*- 5)2550 

posite number, we may divide, first by — — . 

one of the component parts, and that quo- 3)510 

tient by the other. For example : Sup- _ 

pose 30 apples to be divided equally 170 Ams. 

between 15 boys. In the first place, we divide the whole 
number by 5. If there were only 5 boys, they would re- 
ceive 6 apples each ; but as there are 3 times 5 boys, they 
can have only one third as many as 5 boys would have. 

QUSSTI0R8. 10. Wtaatlfltbe rule forSbort Division? U. wnen ihedivi- 
•or la a composite number, how may yoa proceed ? IS. What to Uie first step 
in the 5tli eiample ? Second step ? 
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6« How many days would it take a man to travel from 
Boston to New- York, travelling at the rate of 30 miles a 
day, the distance being 340 miles ? Ansvfer, 8 days. 

7. If a horse travel 2184 miles in 42 days, how many 
miles will he travel in one day? Answer, 52 miles. 

8. If 112 barrels of flour cost 672 dollars, what will 1 
barrel cost ? Answer, 6 dollars. 

9. If 2624 bushels of corn be divided equally among 41 
men, how many bushels will each receive ? 

As 41 is greater than 12, and not a composite number, 
the operation must be performed by the whole divisor at 
once. This process is called 

L.ONG DITISION. 

Operation. 
Setting down the numbers as before 41)2624(64 

directed, and taking 41 for the divisor, 246 

we find that it is not contained in the 1st 

figure, nor in the 1st and 2d taken to- 164 

gether, but it is contained in the first 164 

tnree figures, 6 times ; that is, 41 is 

contained in 262 tens, 60 times and something over. To 
find what this remainder is, we find the product of 6 times 
41, which we place under the three figures employed in the 
dividend, and subtracting it therefrom we find the remain- 
der to be 16, which is 16 tens. We next bring down the 
4 units of the dividend, and place them at the right 
hand of the 16 tens, which make 164 to be divided by 41, 
which is contained in it 4 times. The answer, then, is 64. 

By examining the work of the last question, it will be 
seen, that it is the same as Short Division, only that the 
operation is all set down, instead of being carried on in the 
mind. For example — divide 868 by 7, Long Division. 

Operation, 

7)868(124 
7 

16 
14 

28 
28 
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/ 

By Short DWision, we say, 7 in 8 once, and 1 over; 7 
in 16, twice, and 2 over ; 7 in 28, 4 times, and no remainder. 

In Long Division, we say — 7 in 8 once, and place 1 for 
the first figure in the quotient ; multiply 7 by this quotient 
figure, and place the result under the 8, and subtracting it 
we find the difference to be 1, to which we bring down the 
next figure for a new dividend, and proceed as before. 

From the preceding explanations the following RULE 
is deduced. 

Place the divisor at the left hand of the dividend. Draw 
. a line at the right and left of the dividend, and find how 
many times the divisor is contained in as many figures as 
will contain it once or more. Place the number of times 
at the right hand of the dividend, for the first figure of 
the quotient. Multiply the divisor by this quotient figure, 
and place the result under the divided figures ; find the 
difference between them, by subtraction, and to this differ- 
ence bring down the next figure of the dividend, and di- 
vide as before ; so continue to do until all the figures of 
the dividend are brought down. Should it be necessary 
to bring down more than one figure to contain the i^ivisor, 
a cipher must be annexed to the quotient. 



EXERCISES* 

10. A man raised 6d96 bushels of potatoes on 33 acres. 
How many did he raise per acre ? Answer, 212 bushels. 

11. How many years in 32485 days, if 365 days make a 
year ? Answer, 89 years. 

12. A legacy of 15808 dollars was left to a certain num- 
ber of men, giving them 832 dollars each. How many 
men were there ? Answer, 19 men. 

13. How many pounds in 11520 farthings, there being 
960 farthings in one pound If Answer, 12 pounds. 

14. How many hogsheads in 49896 pints, if 504 pints 
make one hogshead 1 Answer, 99 hogsheads. 

15. There are 8 furlongs in one mile. How many miles 
in 123 furlongs? Operation. 

8)123 

15f Answer. 



ancsTioR. 13. What to the lUffereBce between Long and Sbort Divition ? 
}4, Bule Tot Long Divition ? 
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Note. For the illattration of this and the foUowiog qaestions, 
Bee FroeUona. 

By dividing 123 by 8, we find the quotient to be 15 
miles, and there is a remainder of 3 furlongs. As it takes 
8 furlongs to make a mile, it is evident that 1 furlong is ^ 
of a mile, and 3 furlongs are f of a mile, and 8 funonga 
are |-*«qual one mile. The answer, then, is 15 miles and 
f , which we place at the right hand of the quotient. We 
have, then, this RULE, when there is a remainder in Di- 
vision : Place it at the right hand of the quotient, as the 
numerator of a fraction, and under it place the divisor, as 
a denominator. A number like this is called a mixed 
number : Thus 15f is a mixed number. To prove this 
last question, we multiply the quotient into the divisor, and 
add to the product the numerator of the fraction, or the 
remainder, thus : 15f 

8 



123 

16. What is the quotient of 1832 divided by 16? 

Answer, 114^. 
IT.^iThere are 320 rods in a mile. How many miles in 
66327 rods 1 Answer, 207^. 

18. How many miles from Boston to Providence, the 
distance being 12800 rods ? Answer, 40 miles. 

19. If 10 shares in a factory be worth 2220 dollars, 
vdiat is one share worth ? 

Operation. We have seen, that annexing a cipher 

10)222|0 to any number is the same as multiply- 

 — ing by 10. To remove a cipher, there- 

222 Ans. fore, from the right of any number, is 

dividing that number by 10. To remove a cipher from 

divisor and dividend, is dividing both by 10. Therefore, 

When the divisor is 10, 100, 1(K)0, or 1 with any number 

of ciphers^ the 

RULE. 

Cut off those ciphers from the divisor,' and a correspond- 
ing number of figures from the right of the dividend. The 

Questions. 16. When there is a remainder, after dividing, what 
if to be done with it ? 16. What is a number like 15| ciUled .' 17. 
When there are ciphers at the right hand of the divbor, how may 
you proceed f 18. How must the figures cut from the right hand of 
the dividend be placed ? 
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fijgures on the left will be the quotient, and those on the 
rights a remainder* 

20. Divide 189S6421 by 10000. 

Operation. In this Example, the divisor is not 

1|0000)1898|6421 a factor of the whole dividend, but 

of a part only. 10,000 will divide 

Answer, 1898,6421 18980000, but is not contained in 

6421. The quotient, therefore, is 
1898, and 6421 units are left undivided^ which are a re- 
mainder. 

21. Divide 3330 by 30. 

Operation 1st. Operation 2d. 
30)3330(111 Answer. 3|0)333|0 
30 



Answer, 111. 



33 In Operation Ist we reject a factor 

30 from the dividend equal to the whole 

divisor ; but the dividend may be di- 



30 vided into the factors 3, 10, and 111; 

30 3 and 10 are also factors of the divi- 

sor. By cutting the cipher from the 



dividend, the process of dividing by 10 is performed. Op- 
eration 2d. We have now only to divide by 3, the other 
factor of the divisor, and the factor 3 is rejected from the 
dividend. The remaining factor. 111, is the quotient. 
22. Divide 342871 by 7000. 

Operation, Jn this Example, cutting off three 

7|000)342|871 figures from the dividend is divid- 

ing by 1000 : 1000 is contained in 

48,6871 342,000, three hundred and forty- 
two times, and there is a remainder of 871 units. 7 is 
contained in 342, forty-eight times, and 6 remain, which is 
6000, because it wa& taken from the place of thousands, 
and therefore must be prefixed to the first remainder. 
Proof. 48X7000+6000+871=342871. 

To divide hy any number whose right hand figures are 
ciphers. 

RULE. 

Cut off the ciphers, and figures of the dividend, as be- 
fore directed, and divide the remaining figures of the divi- 
dend by the remaining figures of the divisor. To the 
right hand of the remainder bring down the figures cut 
from the dividend. 
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33. What is the quotient of 421 d96 divided by 8400 ? 

24. What is the quotient of 406224 divided by 9600. 

25. What is the quotient of 7864234 divided by 67200 ? 

From the foregoing it is manifest, that in the process of 
division a factor is rejected from the dividend equal to 
the divisor. Upon the same principle — If equal factors 
be rejected from divisor and dividend, the value of the 
quotient will not he altered* 

26. Divide 16 by 8. 

Operation. 

8)16 

2 Answer. 

We may draw the line between divisor and dividend 
straight instead of curved, and write the factors one over 
the other, those of the dividend on the right, and those of 
the divisor on the left, and draw a line through those fac- 
tors which are rejected or cancelled. Thus : 



2 



4=2 Answer. 



The dividend, 16, may be resolved into the factors, 
4 and 4 ; and 8, the divisor, into the factors 4 and 2. If 
we strike out the factor 4 from each, we have 4-7-2=2, as 
before. Again, we may divide the dividend into the fac* 
tors, 4, 2 and 2, and strike out the factors 4 and 2 from 
each side of the line. Thus : 

4:4 ^^ is evident, since to reject equal 

)2<^ factors from divisor and dividend 

2 Answer. ^^^^ ^^^ affect the quotient, that to 
' * multiply divisor and dividend by the 

same quantity would not affect the quotient. If 16 con- 
tain 8 twice, the double of 16 would contain the double 

of 8 twice, 16x2-7-8X2=2 answer. This 

expression is read. The product of 16 into 2 divided by 
the product of 8 into 2 equals 2. 

UvaiTiozii. 19 In the process of ^iFlsion, what flictor is rejeeted from the 
dividend ? 90. What effect upon tl|^ quotient has rejecting equal ftctora from 
dlTlior and dividend? 
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In the foUowing questions let the fltttdeol be required to 
separate divisor and dividend into the greatest number of 
equal factors, and write them down, as before directed. 
Then let him reject one from each, and perform the ope- 
ration with the remaining ; then let him reject another, 
and perform the operation with the remaining, and so on 
until all the factors of the divisor are rejected. 

3. Divide 72 by_12^ ' 

72-M2=2X2X3X2X3-r-2X2X3=:6, Answer. 
Or thus : 

Operaiion IH* Operation 2d. Operation 3d* 



2 



i 

2 
3 
2 
3 



fi 



6 36=6 Ans. 

4. Divide 84 by 21. 

5. 

6. 

7. 
8. 
9. 



i 



3 
2 



18=6 Ans. 






2 



^=iAns. 



108 by IB. 
112 by 28. 
224 by 56. 
336 by 16. 
96 by 8. 



Answer , 4. 
Answer, 6. 
Anstoerj 4. 
Answer, 4. 
Answer, 21. 
96-7-8=12 Answer. 



In solving this question, into what factors must the divi- 
dend be separated ? Answer, 8 and 12. 

How do you know? Answer. Because 8, the divi- 
visor, is one factor, and therefore 12 must be the other i for 
12x8=96. 

10. Divide 72 by 6. 72—6=12 Answer. 
Into what factors is the dividend divided in this exam- 
ple ? Answer, 6 and 12. 

Why not 8 and 9 ? They are also factors of 72. 
Answer. Because neither is like the divisor. 
Let the teacher propose similar inquiries in regard to 
the foUowing exercises. 

11. Divide 84 by 12. 

12. — 108 by 9. 

13. — 121 by 11. 

14. — 132 by 12. 

£ 
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MULTIPLICATION AND DIVISION. 



Let the Student read the following forms of implying 
division, and write others similar. 

ie-^8=2 66-7-7=8 

24 _ . 12160=5 

6"^ Z?=8 

6)36=6 

8|48=6 



9 

12)84=7 



From the nature of division, the following principles 
are manifest. The larger the dividend, with a given divi" 
soTf the larger the quotient ; and the less the dividend, with 
a given divisor, the less the quotient. Thertfore^ — ^To 
multiply the dividend is the same as to multiply the quo- 
tient, and to divide the dividend is the same as to divide 
the quotient. To divide the divisor is the same as to mul- 
tiply the dividend, and to multiply the divisor is the same 
as to divide the dividend. 



MULTIPLICATION AND DITISION, 



MULTIPLICATION. 

I. What will 1574 yards 
of cloth cost, at 12 dollars 
per yard ? , 

3. How many inches in 
6(6541 feet ? 

5. If a man travel 38 miles 
in a day, how many will he 
travel in 16 days ? 

7. If 60 minutes make 
1 hour, how many minutes in 
13070026 hours ? 

9. How many hours in 336 
days? 

II. The quotient of two 
numbers is 46 ; the divisor 
14 ; what is the dividend ? 

13. The quotient of two 



DIVISION. 

2. If 1574 yards of cloth 
cost 18888 dollars, what will 
1 yard cost ? 

4. How many feet in 
678492 inches, if 12 inches 
make 1 foot? 

6. If a man travel 608 
miles in 16 days, how many 
will he travel in 1 day ? 

8. How many hours in 
784201560 minutes ? 

10. In 8064 hours, how 
many days? 

12. The product of twonum- 
bers is 644; the multiplier 
14; what is the multiplicand ? 

14. The product of two 
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numbers is 72; the divisor 
84 ; what is the dividend ? 

15. How many pounds of 
flour may be put into 640 



numbers is 604S ; the xnulti* 
plicand 84 ; what is the mul- 
tiplier ? 

16. A man has 125440 

pounds of flour, to be put 

barrels, each containing 196] into barrels containing 196 



pounds ! 

17. What will 24 oxen 
cost, at 46 dollars each ? 

19. If a carriage wheel turn 
round 340 times in a mile, 
how many times will it turn 
in going from Boston to New 
York, it being 240 miles? 

21. If 33 men do a piece 
of work in 24 days, in what 
time will 1 man do it ? 

23. In 7894 feet, how ma- 
ny barleyn^orns? 



pounds each. How many bar- 
rels must he have ? 

18. If 24 oxen cost 1104 
dollars, what do they cost 



20. If a carriage wheel 
turn round 81600 times be- 
tween Boston andNew-York, 
and turn 340 times in a mile, 
what is the distance ? 

22. If 1 man do a piece 
of work in 792 days, in what 
time will 33 men do it ? 

24. How many feet 
284184 barley-corns 1 



m 



MULTIPLICATION AND DIVISION, 

BY CANOCLUNO. 

The operation of questions, involving Multiplication 
and Division, may be greatly abridged by the following 

RULE. 

I. Draw a perpendicular line, and place dividends^ and 

numbers to be multiplied for dividends, on the right, and 

divisors on the left hand. 

Note. The perpendiebbor line is the uuiie as the carve line in 
Division, eeparating divisora ftom diyidends. 

U. If there be two equal numbers on each side of the 
line, cross them out, and omit them in the operation. 



aosATion. 1. What !• ttie nda for moltipUcation and dlvtilon by cancel- 
ling? 
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Thus : Multiply 8 by 9, and divide by 8. 
Operation. As 8 is found on both sides of the line 
cross them both, and 9, remaining on th< 

9 Ans. right, is the answer. 



The principle upon which this Rule proceeds, is thai 
of cancelling, or rejecting equal factors from dividends 
and divisors. Thus, taking the above example, 8 and ^ 
are the factors of 72 : 8X9=72. The quotient of 72 di 
vided by 8 is 9, one of its factors ; the other factor, 8, 
equal to the divisor, is rejected. 

III. If a number on one side of the line will divide s 
Bumber on the other side, without a remainder, erase botfc 
numbers, and substitute for the larger the number of times 
it contains the smaller. Multiply the remainders together, 
on the right, for a dividend, and the remainders on the 
lefl, for a divisor. 
Thus : Multiply 6 by 3, and divide by 2. 

3 In this Example, the divisor, 2, is not the 

ji 3 same as either figure of the dividend, but i1 

_ is a factor of one of them, 2X3=6. We 

9 Ans ^^y> therefore, cross 2 and 6, since the divi- 
sor, 2, cancels one of the factors of 6, the 
the dividend, and write 3, the other factor, against 6 as the 
quotient. The remainders on the right multiply together, 
3x3=9, and 18-T-2=:9,the answer, as before. 

When there is no remainder on either side of the line, 
and the numbers are all cancelled out, the answer is I : 
that is, the right hand side contains the lefl hand, once. 

Note. A stroke drawn through anj number denotes its being 
cancelled ; and any nnmber which takes its place may be set along 
side of it. 

3. Multiply 8 by 5, and divide the product by 3 ; multi- 
ply the quotient by 18, and divide the product by 9 ; mul- 
tiply again by 9, and divide the product by6 ; multiply the 

CluBSTioifs. 2. First, second and third steps? 3. Is tlie answer affected by 
striking out equals on each bide of the line? 'A.'^hy not? 5. W^bat is done 
with remainders ? 5. When tkere is do vaUSmr lell oa either side of the line, 
what is the answer ? 
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quotient by 24, and divide the product by 12 ; multiply 
file quotient by 9, and divide the product by 4. 
Operations. 

8 Or thus : 

5 








ji 



mu 



4^ 



8x6=40. 
5 

=1 

ft 



40 Answer. 40 Answer. 

paving stated the question, according to the foregoing 
Rule, we proceed to cancel, or cross equals on each side 
of the perpendicular line. In the first place, 9 is found 
on each side of the line. We therefore cross them both ; 
for 9 is contained in 9 once, and multiplying any number 
by I does not alter its value. Secondly : 3 and 6, on the 
left hand of the line, multiplied together make 18-— equal 
to IS, on the right hand of the line, which may be crossed 
out. Again : 4 and 12, on the left, multiplied together, 
are 48, equal to the numbers 2 and 24 on the right multi- 
plied together, and may be crossed out. The numbers 
now are all cancelled, except the 5 and 8, on the right, 
which, multiplied together, give 40 — the answer. 

4. A boy gathered 16 nuts under each of 4 trees, and 
divided them equally between himself and 7 school mates* 
How many did each receive ? 

OpercUion. In this Example, it is evident, that 

j;0 2 ^^^ ^^^ W gathered but 16 nuts, there 

$ 4x2z=3 would have been but two apiece; but 

_^_^_ as he gathered the same number under 

ct A ^^^^ ^""^e* t^® 1^ ^^^^ ^ multiplied by 

O Answer. ^ . ^nd as there were 8 to share them, 
the product of 16 multiplied by 4 must be divided by 8. 

5. Multiply 20 by 5, and divide by 6 ; multiply by 7 and 
divide by 14 ; multiply this again by 6, and divide by 10, 
and multiply by 12. Answer, 60. 

6. Multiply 120 by^O, divide by 400, multiply bv 20, 
divide by 30, multiply by 250, divide by 50, multiply by 
800, divide by 500, and give the answer. Ansvwr, 24t. 

auBarioiTB. 7. Giro Uie reaMO for placliig 16 and 4, in Example 4, on tiM 
right of Um line, and 8 on the left. 

£2 
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SUPPLBMCNT 

TO THE FOUR FUNDAMENTAL RULES OP ARITHMETIC, VIZ. 

ADDITION, SUBTRACTION, MULTIPLICATIO] 

AND DIVISION. 

EXERCISJES. 

1. A man purchased a farm for 6720 dollars ; sold it f( 
199 dollars more than he gaye. For how much did 1: 
sell it T Answer, 6919 dollars. 

2. Suppose a tree broken bj the wind 99 feet from it 

f round, and the part broken off to be 56 feet in lengtl 
[ow high. was the tree? Answer, 95 feet. 

3. A merchant having 784 bushels of salt, sold 99 busl 
els. How many had he left ? Answer, 685 bushels. 

4. A man left his estate, valued at 8956 dollars, to h 
wife and daughters, giving his wife 4688 dollars. Ho 
much did the daughters receive ? Answer, 4268 dollars. 

5. Sir Isaac Newton was born in the year 1642, an 
died in the year 1727. What was his age? 

Answer, 85 years. 

6. The greater of two numbers is 624 ; their diflferenc 
is 89. What is the less number? Answer, 5S5. 

7. What will 58 yards of broadcloth cost, at 4 dolla 
per yard ? Answer, 232 dollars. 

8. Bought 122 bushels of wheat, at 2 dollars a bushel 

8 oxen for 27 dollars each ; 4 cows, 16 dollars each, and 

waggon for 60 dollars. How much was paid for t\ 

whole, and how much more for the wheat and oxen tha 

for the cows and waggon ? a i ^^* 

Answer, ^ ^^ 

9. The factors of a certain number are the differen< 
between 1632 and 1700, and between 94 and 5 dozei 
What is that number ? Answer, 2212. ^ 

10. How many barrels of flour may be bought for 67^ 
dollars, at 13 dollars per barrel? Ans. 517 barrels. 

11. Paid 57600 cents for eggs, paying at the rate of 1 
cents a dozen. How many dozen did 1 buy ? 

Answer, 4800 dozen. 

12. What will 166 firkins of butter cost, at 29 dollars 
firkin ? Answer, 4872 dollars. 
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13. A man boaght at vendue the following articles, viz. 
A colt for 18 dollars ; a horse for four times as much as the 
colt ; a waggon for 8 dollars less than the cost of the horse ; 
4 cows for 4 dollars more than the cost of the waggon; 
12 sheep, at 3 dollars each ; a plough for 5 dollars ; a ton 
of hay for 16 dollars, and a pair of oxen for four times the 
cost of the hay. Now, supposing he sells the whole for 
527 dollars, how much does he gain ; and if with the gain 
he pays 4 men, to whom he is in debt, equal sums, what 
does each receive ? Answer^ 46 dollars. 

14. How many square feet in a board 12 feet long, and 
2 feet wide 1 

It is evident, that a board 12 feet long and 1 foot wide 
would contain 12 square feet ; then a board of the same 
length and two feet in width would contain twice as many 
feet. The answer, then, is 12X2=24 feet. 

15. How many feet in length is a board which contains 
24 square feet, and is 2 feet in width 1 Ans, 12 feet. 

It is evident that this question is the reverse of the pre- 
ceding. Then, 24-^2=12. 

16. How many square feet of boards in a log which will 
make 26 boards, 15 feet in length and 3 feet in width ? 

Answer, 1170. 

17. How many square feet will it take for the floor of a 
hall, 40 feet long, 22 in width, allowing 24 feet for waste? 

Answer, 856 feet. 

18. What is the width of a house which is 42 feet long, 
and the length and width multiplied make 1260 feet ? 

Answer, 30 feet. 

19. Supposing it take 60 yards of carpeting to cover 
the floor of a room 15 feet in width, what is the length of 
the room, and how much will be the cost of the carpeting, 
at 1 dollar 59 cents per yard ? j (12 yds. in length. 

"^^^^ \ 9000 cents- 

20. How much money will a man lay up in a year of 
52 weeks, if he lay up 25 cents a day, Sundays excepted ? 

Answer, 7800 cents. 
• 21. What is the diflerence between 7 times 35, and 7 
times 5 and 30 ? Answer, 180. 

22. How many days, months and years will a man be in 
travelling around the globe, it being 25000 miles, at the 
rate of 5 miles per hour, 10 hours in a day ? 

23. The less of two numbers is 432 — ^the difference be- 
tween them is 175. What is the greater ? Ans. 607. 
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24. The remainder of a som in DiTiaion is 423 ; th* 
quotient 423 ; the divisor is the sum of both and 19 more 
What, then, was the number to be divided ? Ans, 366318* 

25. What number multiplied bj 72064 will produce 
5190048 ? Answer, 72. 

26. The remainder of a sum in Division is 244 ; thi 
quotient 1269 ; the divisor is twice the sum of the remain 
der, less 32. What was the sum divided ? 

Answer^ 578908. 

27. What is that number, which being divided by 7 
the quotient resulting multiplied by 3, that product dividec 
by 5, from the quotient 20 be subtracted, to the remaindei 
80 added, and half the sum shall make 35? Ans» 700. 

28. Write 9, plus 3, minus 7, plus 4. 

9+3— 7-f4=9, Answer. 

29. Write the sum of 9 plus 3, minus the sum of "4 

plus 4. 9+3— 7HF4==1. 

30. Write the sum of the products of 8 into 7» and S 

into 4. 8X7+9X4=92, Answer. 

31. Write the product of the sum of 8 and 7 into the 

sum of 9 and 4. 8+7 X 9+4= 195, Answer. 

32. Write the difference of the products of 8 into 7, 

and 9 into 4. 8X7—9X4=20, Answer. 

33. Write the product of the difference of 8 and 7, and 

9 and 4. 8117X9—4=5, Answer. 

34. Write the sum of the difference of 9 and 3, and 7 
and 4. 9— 3+7Z4=9, Ans, 

Let the scholar write and perform the following questions, 

\as the preceding. 

35. What is the product of the sum of 16 and 12 into 
the sum of 9 and 10? Answer^ 532. 

36. What is the sum of the products of 7 into 11, and 5 
into 8? Answer, 117. 

37. What is the difference of the products of 9 into 12, 
and 7 into 9 ? Answer, 45. 

38. Divide the sum of 5 and 19, by the sum of 3 and 5. 

Answer, 3. 

39. Divide the product of 7 into 10, by the product of 5 
into 7. Answer, 2« 

40. Divide the product of 8 into 16^ by the sum of 9 
and 7. Answer^ 8. 
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41. Divide the som of 15 and 17^ by the product of 4 
into 2. Answer, 4. 



RATIO, OR RELATION OF NUMBERS. 

The ratio, or relation of one number to another, is 
found by Division. It is the quotient arising from divid- 
ing one number by another. Thus the ratio of 8 to 4 is 2, 
—8-^4=2. The quotient shows that the dividend is twice 
as large as the divisor. Instead, therefore, of the word 
quotient, we might use the word ratio. 



EXAMPLES. 

1. What is the ratio of 25 to 5 ? Operation. 

5)25 

5 Answer, 

2. What is the ratio of 30 to 6 ? Answer, 5. 

3. What is the ratio of 56 to 7 ? Answer^ 8. 

4. What is the ratio of 144 to 12? Answer, 12. 

5. What is the ratio of 6 to 7 ? Answer, 

6. What is the ratio of 7 to 8? Answer, 

When the dividend is less than the divisor, the ratio is 
expressed by writing the divisor under the dividend. 

In Division it usually happened that the dividend was 
either equal to, or larger than the divisor, and consequently 
the quotient was a unit, or a certain number of units, fiut 
the dividend may be less than the divisor, in which case 
the quotient must be less than a unit. 

The quotient of 2 divided by 2 is 1 ; but the quotient 
of 1 divided by 2 is one half, written thus, ^, which 
expresses something less than a unit, or 1, and is called a 
fraction. A fraction is, therefore, the result of division. 

auEiTioK. What ifl Ratio ? 



\ 
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FRACTIONS. 

A FRACTION is part of a thing. The word /rac^f on is < 
rived from the Latin word frango, which signifies to bre; 
When, therefore, any thing is broken into parts, tht 
parts are called fractions, if a stick be broken into pai 
each part becomes a fraction of the whole. 

The method of expressing whole numbers has be 
shown in Notation. Thus the characters, 1,2, wh 
written alone express their own value ; that is, 1 unit 
units, 6lc. ; but, when taken together, they express eitl 
12 or 21. To express one half of a unit, or 1, we ma 
use of the same figures, thus : ^. The unit is here divid 
into two parts, and one of those parts is here expressed, 
a thing be divided into two equal parts, these parts i 
called halves ; if into three equal parts, they are call 
thirds ; if into four, fourths, or quarters, d&c. The eqi 
parts of a thing are expressed thus : 

i read, one half or 1 divided by 2 ; 

^ - one thirds or 1 divided by 3 ; 

J - one fourth^ or 1 divided by 4 ; 

} - ^100 halves^ equal 1, or 2 divided by 2 ,- 

I - two thirds ^ or 2 divided by 3 ; 

- three thirds, equal 1, or 3 divided by 3 ; 

- three fourths, or 3 divided by 4 ; 

- four fourths f equal 1, or 4 divided by 4. 

From the nature of division, The greater the divide 
with a given divisor, the greater the quotient, and the I 
the dividend with a given divisor, the less the quotient. 
the quotient of 2 divided by 2, be 1, then the quotient 
1 divided by 2 must be one half of 1. Whenever, thei 
fore, the dividend is less than the divisor, the quotient \i 
be less than a unit. 



EXAMPIiB. 

A man divides an acre of land into 4 equal parts,- 



time, and 2, two fourths, (f ) and 3, three fourths, (|) a 
4, four fourths, (^) equal to one time. 
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When a less number is to be divided by a greater, the 
division is performed by writing the divisor under the divi- 
dend, and drawing a line between them. Thus we have, 
at one view, in a fractional expression, the divisor, divi- 
dend and quotient. As a quotient, it expresses the ratio 
of dividend to divisor. The divisor, or figure below the 
line, is called the denominator, because it gives pame to 
the parts, or shows into how many parts the unit is divided. 
If the denominator be 2, the unit is divided into two parts ; 
if 3, three parts; if 4, four parts, &c. The figure above 
the line is called the numerator, because it numbers the 
parts, or shows how many parts are contained in the frac- 
tion. If the numerator be 2, the fraction contains two 
parts ; if 3, three parts ; if 4, four parts, &,c. A frac- 
tion is also the result of division, when the dividend is 
greater than the divisor, but will not contain it without 
a remainder. 

NoTB. Tbe idea connected with^e numerator and denominator of a flrae- 
tioB,raay be familiarly Illustrated thus : Suppoae I hKwe a box of 12 oranges, 
labelled on tbe outside, thus : 



Oranges. 



The nmrnber above the line shows how many things are contained In the box, 
and the word below the line shows what icind of things they are. If we write, 
instead of the word < Oranges,' tbe figure 1, it would then show that the box 
contained 12 things, or units. Again, should we write the numbers, 9, 3 or 4, 
instead of the word * Oranges,* they would show, not what kind of things 
were in the box, but into what parts the things were divided. Thus : 



¥ 



BXAMPJLE. 

Divide 123 by 8. 

Were the question, How many miles in 123 furlongs, 
{p. 46,) 8 would still be the divisor. As 8 furlongs are 
equal to 1 mile, (8-r8=l) 1 furlong is equal one eighth 
of a mile, (1-7-8=^) and 2 furlongs to f , and 3 furlongs 
to f . Increasing the numerator is only repeating the units 
to be divided ; and as 123 units are to be divided by 8, we 
may write the whole in the form of a fraction, thus : -^^^ 

The question now is. How many miles in 123 eighths of a 

—  — II - 1 _ ' — ** 

avxtTioiis. 1. What are Fractions ? 9. What is their origin ? 3. If a 
thing be divided into two equal parts, what ara these parts called F 4. Into font 
eqaal parts ? 5. To what does the dividing figura give name f 6. How ara frao* 
tions expressed ? 7. What is the flgara below tbe line called ? 8. What Is tho 
flgnra above the line called ? 9. and what does it show ? 10. What doea tlM 
denominator show in the ftactlon ? 11 . The numerator ? 
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mile ? The same is required as at the first, viz. the q 
tient of 123 divided by 8. 

Operation, We find by trial, that 15 is not the ex 

8)123(15 quotient of 123 divided by 8, and 16 wo 

120 be too large ; therefore, the true quoti< 

— -* is between those numbers, and must be 

3 pressed by a fraction. Having divi( 

120, the greatest number of units conta 

ed in the dividend of which 8 is a factor, we have 3 ur 

of the dividend left, as a remainder, each of which m 

be divided by 8. l-f^=:J, and 3-T-8=:f , which eviden 

is the fraction required to express the exact quotient ; : 

120+3 equals the dividend, and r20lf3*r^=:154-f =li 
All questions in Division might be written in the form o 
fraction, and to all fractional expressions the language e 
ployed in Simple Division might be applied, viz. Wl 

is the quotient of divided by ? Hence it \ 

pears, — 

1. That the value of a fraction is the quotient of t 
numerator divided hy the denominator, 

2. If the numerator he less than the denominator ^ \ 
value of the fraction is less than a unit, or 1. 

3. ^ the numerator be equal to the denominator, i 
value of the fraction is equal to a unit, or 1. 

4. If the numerator he greater than the denominat 
the value of the fraction is greater than a unit, or 1. 

Fractions are of two kinds — Vulgar, or common, ai 
Decimal. They differ in the form of expression and mo 
of operation. 

In Decimal Fractions, the unit, or integer, is divid 
into 10, 100, 1000, &c., equal parts ; or the denominat 
is always 1, with as many ciphers annexed as the numei 
tor has places. 

In Vulgar Fractions the integer may be divided it 
any number of parts; and the denominator being alws 
expressed, may be any thing but 1, with or without a cipl 
or ciphers annexed. 

Vulgar fractions are either proper, improper, compoui 
or mixed. 

OvBSTioiii. 19. FnictioiM are of iioir many kindi, and what are tlM 
13. Ib vvhat do tbey differ ? 14. flow \m the unit divided In Deeinal Fiaetlei 
15. Wliat \m alwayi the denooiinator? 16. In Vvlgnr Fractione, how is 
tetofer divided? 17. What may the denomloator be? 18. How are Vsl 
FractioM divided i 
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1. A Proper Fraction is one whose numerator is less 
than the denominator, as J, J, J, &c. 

2. An Improper Fraction is one whose numerator is 
equal to, or greater than the denominator, as f , f , f , &c. 

3. A Compound Frtzction is a fraction of a fraction, as 
i of f of ^, &c. 

4. A Mixed Number is a whole number and fraction 
written together, as 2J, 14f , 15.5, &c. 

5. A Mixed Fraction is one which has a fraction either 
in its numerator or denominator^ or in both of them, thus : 
6J, 8_, 3J. 

8 9i 5I 

6. A Common Divisor, or Common Measure of two or 
more numbers, is a number which will divide each of them 
without a remainder. 4 is the common measure of j^f . 

7. The Greatest Common Divisor of two or more num- 
bers, is the greatest number which will divide those num- 
bers without a remainder. Thus, 12 is the greatest com- 
mon measure of ^. 

8. Two or more fractions are said to have a common 
denominator f when the denominator of each is the same. 

9. A Common Multiple of two or more numbers, is a 
number which may be divided by each of those numbers 
without a remainder. 

- 10. The Least Common Multiple of two or more num- 
bers, is the least number which may be divided by those 
numbers, without a remainder. Thus 8 is the least com- 
mon multiple of 8, 4, and 2. 

11. A Prime Number is that which can be measured 
only by itself or a unit. 

12. An Aliquot Part of any number, is such a part of 
it as, being taken a certain number of times, will exactly 
make that number. 

13. A Perfect Number is equal to the sum of all its ali- 
quot parts. 

The smallest perfect number is 6, whose -aliquot parts 
are 3, 2, 1 ; and 3+2+1=6. The next perfect number 

dtrssTioRS. 19. What is a proper frftction ? 20. An improper fraction? 
21. A compound fraction? 23. A mixed number? 23. What is a mixed frac- 
tion? 24. What is a common divisor, or common measure of two numbers? 
25. The greatest common divisor? 26. When are fractions said to have a com* 
mon denominator ? 27. What is meant by a common multiple of two or mom 
numbers ? 28. The least common multiple ? 29. What is a prime number ? 
30. What is a perfect number ? 31. What is meant by the terms of a ftacUon ? 
as. When is a fraction said to be in Its lowest tenns f 
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18 28, the next 496, and the next 81S8. OoJy ten perfc 
numbers are yet known. 

14. The numerator and denominator of a fraction, tak< 
together, are called the tenns of the fraction. 

15. A fraction is said to be in its lowest terms, when i 
number greater than l,or unity, will divide the terms 
the fraction without a remainder. 



£XERCIS£S. 

1. If I divide an apple into 8 parts, by what fractrc 
will one of those parts be expressed ? 2 of those parts ? > 
4, 5, 6, 7, 8 ? Answer, J, J, f , f, |, f , J, |. 

2. If 1 be divided by 4, what will be the quotient? if] 
6, what? if by 7? if by 8? if by 9? if by 10? if by 11 
if by 12 ? Answer, J, 4, |, J, ^, ^, ^^, ^. 

3. If 2 be divided by 4, what will be the quotient ? 
by 6? by 7? by 8? by 13? Answer, f, f ^, f, ^. 

4. If a bushel be divided equally among 4 persons, whi 
part of a bushel does each receive ? 

5. If 2 bushels of apples be divided equally among 
persons, what will each receive ? 

6. If a bushel of corn be divided into four parts, whi 
are those parts called ? if into 5 ? into 6 ? into 7 ? 8 ? 9 
10? 

7. If I give away 6 quarts of nuts, what part of a pec 
is it? if 7? if 8? if 9? 

8. How many of the four last questions are proper fra( 
tions? Are any improper, and which are they? 

9. How is the quotient of 4 divided by 3 expressed 
What is the expression called ? 

10. If I divide an apple into halves, and give away ^ c 
i, what part of the apple do I give away ? What is th 
expression, ^ of ^ called ? 

In the foregoing question, the unit is divided into twi 
equal parts, and each part is i of the unit. A division i 
again made of one of these parts into two other equi 
parts, and each part is ^ of ^, or i of the unit first divide<i 
"The expression, ^, as it respects the unit of which it is 
part, is a fraction ; {see definition, p, 58,) but as it respect 
itself, or a subsequent division, it is to be regarded as itsej 
a unit, and may be diyided into halves, or any number 
parts. A quarter, or J of a thing, is a whole quarter ; am 
IS made up of as many parts as the thing of which it is ] 



EXERCISES IN FRilCTIOm. 63 

part. It is, therefore, in relation to a division already 
made, that an expression is to be regarded as a fraction. 
As it respects itself, or a subsequent division, it is to be 
considered a unit. Example. A yard may be divided into 
3 equal parts, or feet. A foot, when spoken of in relation 
to the yard, is ^ ; but ^ of a yard is one foot, and may b® 
divided into 12 equal parts, or inches, and each inch is -^ 
of a foot, or 1^ of ^ of a yard. The inch may be divided 
into 3 equal parts, or barley corns, and each barley corn is 
itself a unit of less value, and it is also a fraction of a unit 
of a higher value ; that is, 1 barley corn is J of ^^ of } 
of a yard. That the terms, unit, and /region, are merely 
relative, may be seen by the following formula. 

yd. yd. ft. ft. ft io. in. 1b. bar. 

l-r3=J=l, and 1-7-12=^^=1, and l-r3=i=l- 

To reduce aWhak Numhtr to an equivalent fraction^ honing 

a given denominator. 

1. Reduce 8 to a fraction whose denominator shall be 4. 

As in 1 unit there are 4 fourths, so in 8 units there must 
be 8X4=32 fourths, expressed thus: ^; therefore the 

RULE. 

Multiply the whole number by the given denominator, 
and set the product over the said denominator. 

2. Reduce 16 to a fraction whose denominator shall be 
7. Answer^ -i^. 

3. Reduce 40 to a fraction whose denominator shall be 
9. Answer, -^f^ 

4. Reduce 129 to a fraction whose denominator shall 
be 21. ' Answer,^^. 

5. Reduce 339 to a fraction whose denominator shall 
be 39. Answer^ »yyi . 

A whole number may be expressed fractionally, by writ- 
ing 1 under it for a denominator. 

Thus 2 may be written f ; and read 2 ones ; 

3 " " f; " 3 ones; 

4 ** " I; ** 4 ones; 

As the expression, f , is equal to 2, and -^ to 3, the value 
of a number is not alSected by writing 1 under it^ as a de- 
nominator. 

duatTioir. How Is a whole nsmber leduoed to an equivalent fttetion, tev- 
ing a given denominatcr ? 
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EXERCISES IN FRACTIONS. 



To reduce Improper Fractions to Mixed Numbers^ and 
Mixed Numbers to Improper JFractions. 

IMPROPER FRACTIONS. MIXED NUMBERS. 

1. Change ^ to a whole, 2. Change 16| to an inn 
or mixed number. ^proper fraction. 



4)67 As the denomi- 

nator of a frac- 

16f tion denotes the 
number of parts into which 
the unit is divided, it is evi- 
dent that ^ contains as ma- 
ny units, or wholes, as 4 
is contained times in 67, 
which we find, by tria], to be 
16 times and f of a time. — 
Hence, 

To reduce an Improper 
Fraction to a Whole, or Mix- 
ed Number, we have this 
RULE. 
Divide the numerator by 
the denominator, and the 



quotient will be the whole , ^_. 

number; the remainder, if duct add the numerator; un 



any, written over the denom- 
inator, must be placed at the 
right hand of the quotient. 

EXAMPLES. 

3. Change 4^ to a whole 
or mixed number. 

5. In -^ how many wholes? 

7. In ^^of a week, how 
many weeks? 

9. Change ^fp to a whole 
or mixed number. 

11. In AffL of a day, how 
many days ? 

13. In ^^^^^ of a year 
how many years ? 

15. In J^ of a cent, how 
many cents ? 



16| The scholar wi 
4 per<:eive, that th 

— mixed number, 16| 
67 was the quotient, i 

— the last question, c 
4 67 divided by 4 ; an 

let it be remembered that 
mixed number is the quotien 
of a division whose divisor i 
the denominator of the frac 
tion ; therefore, 

To reduce a Mixed Numbe 
to an Improper Fraction, w 
have this 

RULE. 
Multiply the whole nura 
ber by the denominator o 
the fraction, and to the pro 



der the result, place the de 
nominator of the fraction. 



EXAMPLES. 

4. Change 5§ to an im 
proper fraction. 

6. In 6|^,how many ninths 

8. In lOy\ weeks, ho\ 
many 15ths ? 

10. Change 159^ to at 
improper fraction. 

12. In 20^ days, hov 
many 16ths? 

14. In 1265f I years, hov 
many 39ths 1 

16. Change 3f cents i 
the fraction of a cent. 
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es 



17. Change^ to a whole 
or mixed number. 

19. In J^4I^ of a minate, 
how many minutes ? 



18. Change 57} to an im- 
proper fraction ? 

20. In 72 minatesy how 
many 7ths ? 



To reduce a Fraction to its lowest terms. 

1. Reduce f to its lowest terms. 

If 4 bushels were divided equally between two persons, 
it is evident that one person would receive ^ of 4 bushels, 
or 2 bushels ; so if f of a bushel be divided equally be- 
tween two persons, one person will receive one half of ^, 
or I of a bushel. Dividing the numerator by 2, we take 
one half of those parts which are contained in the frac- 
tion, while the value of each part remains the same : 
Therefore, To divide the numerator diminishes the vtUue 
of the fraction. 

If we divide the denominator of f by 2, the fraction 
becomes f . In this expression the unit is divided into 
half as many parts as at the first, and consequently these 
parts are twice as large. It is evident, therefore, that To 
divide the denominator of a fraction^ the numerator re- 
maining the same, increases its value. 

If we divide the terms of the fraction by 2, it becomes 
i, which is equal to f , or f , fbr in either case the numera- 
tor is one half of the denominator. Hence it appears, 
that the value of a fraction is not affected by dividing or 
multiplying both the numerator and denominator by the 
same number. To reduce a fraction to its lowest terms 
we have this 

RULE.* 

Divide both the numerator and denominator by any 
number that will divide both without a remainder; and so 
continue to do until no number greater than 1 will divide 
them. 



2. Reduce iMr to its lowest terms. «. 

J 210 I 



'^l^i, Answer. 
30 ^' 



3. Reduce ^^f^ to its lowest terms. Answer, •^. 

duBmoH t. 1. What ii the rale for radueing an Improper firactton Co a wholo 
or mixed namher i 9. For redactng a mixed number to an Improper ftaclioa i 

Y2 
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4. Reduce t^^, ^y, if*, A^, to their lowest terms. 

Were the greatest number known which would divid 
the terms of the fraction, a simple division would at one 
reduce the fraction ; but, as this is not the case, the grea 
est divisor may be found by the following 

RULE. 

Divide the denominator by the numerator, and if thei 
be no remainder, the numerator will be that divisor ; bt 
if there be a remainder, divide the last divisor by the la! 
remainder, and thus proceed until there be no remaindei 
and the last divisor will be the greatest common measui 
sought, 

5. Reduce ^ to its lowest terms. 

Operation, It is evident that 16 is the greatei 

16)76(4 number that will divide 16 without a r( 

64 mainder ; and would 16 divide 76 witl 

— out a remainder, it would be the greatet 

12)16(1 common measure of the terms of th 

12 fraction. But we find by trial that 16 i 

— contained in 76, four times, and 12 r< 

4)12(3 mainder ; hence 16 is not the commo 

12 divisor. Dividing the last divisor, 1( 

— by the remainder, 12, we have the qu( 

tient 1, and 4 remainder : Therefore 12 is not the commo 

divisor. Had 12 divided 16 without a remainder, it is ev 

dent that it would have been a divisor common to bot 

terms of the fraction, because 76=16 X4-f-12. It : 

plain, if 12 would divide 16 without a remainder, it woul 

also divide 4 times 16-[-12 without a remainder. Agaii 

we find that 12, the last divisor, will contain 4, the last rj 

mainder, 3 times and no remainder : 4 is, therefore, th 

greatest common divisor of the terms of the fraction -f^ 

and ^ is the answer in its lowest terms, for no numb( 

will divide 4 and 19 without a remainder. 

6. Reduce ^f f to its lowest terms. Answer, ^. 

7. — ihrA ^^ *^^ lowest terms. Answer, ^-^. 

8. — TfeVA to its lowest terms. Answer, f^. 

9. — rf i^ to its lowest terms. Answer, ^. 
If it be required to find the greatest common measui 

Q,DssTioHs. 3. What is the rule for reducing a fraction to its lowest term; 
4. Were the greatest number known which would divide the terms of the iVi 
tion, how might you proceed? 5. When this is not the case, how may t 
greatest divisor be found f 6. How is the common measure or more than tn 
numbers found .' 
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• 

of more than two numbers, find . the greatest common 
measure of two of them, as before; then, of that com* 
mon measure, and of one of the other numbers, and so 
on through the whole. The common measure last found 
will be the one sought. 

10. What is the greatest common measure of 48 and 
192 ? Answer, 48. 

11. Reduce -f^^ to its lowest terms. Answer J. 

12. What is the greatest common measure of 35—42 — 
63 ? • Answer, 7. 

Tlie following, if made familiar , will aid the scholar in 

cancelling, 

1. Any number ending with an even number, or cipher, 
is divisible, or can be divided, by 2. 

2. Any number ending with 5, or 0, is divisible by 5. 

3. If the right hand place of any number be 0, the 
whole is divisible by 10 ; if there be two ciphers, it is di- 
visible by 100; if 3 ciphers, by 1000, and so on, which is 
only cutting off those ciphers. 

4. Jf the two right hand figures of any numbers be di- 
visible by 4, the whole is divisible by 4 ; and if the three 
right hand figures be divisible by 8, the whole is divisible 
by 8 — and so on. 

5. If the sum of the digits in any number be divisible 
by 3 or by 9, the whole is divisible by 3 or 9. 

6. If the right hand digit be even, and the sum'" of all 
the digits be divisible by 6, then the whole will be divisible 
by 6. 

7. A number is divisible by 11, when the sum of the 
1st, 3d, 5th, &c., or all the odd places, is equal to the sum 
of the 2d, 4th, 6th, d^c, or of all the even places of digits. 

8. If a number cannot be divided by some quantity less 
than itself, that number is a prime, and cannot be di- 
vided by any number whatever. 



GENERAL RUI.I: 



For the multiplication and division of fractions by whole 
numbers — whole numbers by fractions — fractions by 
fractions. 

Draw a perpendicular line, and write numerators, in all 
cases, as you would a whole number standing in the place 
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of the fraction, viz., the numerators of fractions to be 
maltiplied or divided on the right of the line, and their de- 
nominators on the ]eftk The question thus stated, eqnals 
on each side of the line may be crossed, as cancelling 
each other. (See p, 51.) When no two numbers remain, 
one on each side of the line, capable of being divided by 
any one figure, (seep, 52,) multiply the figures on the right 
of the line, for a numerator, or dividend, and those on the 
lefl, for a denominator, or divisor, and the result will be 
the answer in the lowest terms of the fraction. 



Multiplication of Fractions by Whole Numbers, 

1. If a man receive ^ of a dollar for 1 day's work, what 
will he receive for 2 days' work ? 

It is evident, if a man receive ^ of a dollar for 1 day's 
work, that he would receive, for 2 days' work, twice as 
much, or f=i. Multiplying the numerator by 2, the de- 
nominator remaining the same, we have twice the number 
of parts, while the value of each part remains the same. 
Dividing the denominator by 2, the numerator remaining 
the same« we have the same number of parts, while the 
value of each part is twice as great. Hence, to multiply 
the numerator of a fraction is the same, in effect, as to di- 
vide the denominator. If the numerator of ^ be multi- 
plied by 2, it becomes f=l. If the denominator be di- 
vided by 2, it becomes \z=.\. Therefore — 

To multiply a fraction by a whole number — Multiply 
the numerator, or divide the denominator, and the result 
will be the answer required. 

2. If a pound of lead cost -j^ of a dollar, how much 
must 16 pounds cost ? 

Operation, It is evident, if one pound cost 1 dollar 

1*0 1 divided by 16, that 16 pounds would cost 

i^ 16 dollars divided by 16, equal to 1 dollar. 

Therefore — A fraction is multiplied into a 

1 1 Ans Quantity equal to its denominator^ by can* 

I ' celling or removing the denominator. 

ClDESTioRi. 7. What Is the rule for the multiplication and divitlon of ftac- 
tions, Ate, by cancelling ? 8. When the question is stated, what is the method 
of procedure ? 9. When no two number* are left, one on each side of the line, 
capable of beinc divided by any one figure, what is to be done? 10. How do 
you multiply a fraction by a whole number ? 11. Why, in Example 3, are 16 
and the numerator of the fraction placed on the right or the line ? 
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3. If a pound of iron cost ^ of a dollar, how much 
will 9 pounds cost ? 

Operation. If 1 pound cost 1 dollar, 9 pounds 

2i$\ would cost 1X9=9 dollars; but the 

cost of 1 pound is 1 dollar divided by 

18 — therefore, 9 dollars, the cost of 9 
■i __i ^„5^ pounds, must be divided by 18. By 
' the rule already given, the numerator 
of the fraction, with 9, its multiplier, is placed on the right 
of the line, and 18, the divisor, on the left. 9 and 2 are 
factors of 18 ; therefore, cross 9 and 18, and write 2, the 
remaining factor, in the place of 18. The answer, then, 
is 1 divided by 2 ; or, J. (Seep. 68.) On the principle above 
stated, A fraction may he multiplied into any factor in its 
denominator, by cancelling that factor. 

4. If a pound of lead cost ^^ of a dollar, how much 
will 8 pounds cost ? 

If the cost of 1 pound be ^^ of a dollar, 8 pounds will 
cost Y^X8=-]^=^ of a dollar. Making the horizontal line, 
which separates the numerator of the fraction from the 
denominator, perpendicular, it will be seen that the nume- 
rator occupies the place of dividends, (the right of the 
line) and the denominator the place of divisors, (the left 
of the line) thus : 

2a:01 

In the latter mode the ques- 

tion is resolved into this. Mul- 



l=z^, Answer, tiply 1 by 8, and divide by 16; 
therefore, the numerator of the fraction, and 8, its multi- 
plier, occupy the right of the line, and 16, the divisor, the 
left. It is to be remembered, that the numerator of afrac' 
tion, in all cases, is to be disposed of as a whole number , 
without regard to its denominator. On whichever side of 
the line the numerator falls, the denominator must be placed 
on the opposite side. 

5. What will 8 bushels of apples cost, at J a dollar per 
bushel? Answer, $4. 

NoTs. This character {%) placed before any number, shows that it is dollars. 

6. If one man can plant f of an acre in one day, how 
much could 12 men plant in the same time ? 

Answer, 9 acres. 
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7. If I barrel of fish cost 6} dollars, what will 9 barrels 
costt Answer f $56^. 

NoTX^ Mixed numberi mait be reduced to improper fractions. 

8. If 1 chest of^ tea cost $25^, what will 15 cost ? 

Answer, *378f . 

9. If a man can walk 29j^ miles in 1 day, how far could 
he walk in 30 days ? - Answer, 885 miles. 

10. What will 600 pounds of cotton cost, if 1 pound 
cost 9J cents ? Answer^ $57. 

NoTs. Dividing any number of cents by 100, reduces tbem to dotlart. 

Division of FViutions hy Whole Numbers. 

1. If a man receive f of a dollar for 2 days' work, what 
does he receive per day ? 

We have seen, that a fraction is multiplied either by 
multiplying its numerator, or dividing its denominator; 
then, as Division is the reverse of Multiplication, the re- 
verse of the rule for Multiplication will be the rule for Di- 
vision. If I divide the dollar into four parts, or quarters, 
and pay a man ^, or quarter, it is the same as though I 
should divide it into 8 parts, or half quarters; and pay him 
f , or 2 half quarters=|:. Multiplying the denominator 
by 2, the numerator remaining the same, is dividing the 
unit into twice as many parts, and consequently the value 
of each part is diminished by one half Dividing the nu- 
merator by 2, the denominator remaining the same, is tak- 
ing half as many parts, while the value of each part is the 
same. Therefore, 

To divide a Fraction hy a Whole Number — Divide the 
numerator of the fraction by the whole number, when it 
can be done without a remainder ; otherwise, multiply the 
denominator. 

2. If 8 pounds of lead cost ^ of a dollar, what does it 
cost per pound ? 
Operation. Were the cost of 8 pounds 1 dollar. 



the cost of 1 pound would be the quo- 
tient of 1 divided by 8. Regarding the 
numerator as expressing the cost of the 
1=^, Ans. lead, without reference to the denomina- 
tor, we place it on the right, as a dividend, and 8, the num- 

QrUcsTioris. 12. How do you divide a fraction by s whole number? ]3. Why, 
in Example 9d, are 8 and 9, the denominator of a fraction, placed on the left .' 
14. Multiplyinftiie denominator of a firactlon, is the same as what? 



2 

8 

16 
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ber of pounds, on the left, as a divisor ; bat the cost of 8 
pounds is 1 divided by 2 — therefore, write 2 also on the left. 
As no reduction can be made, the 2 and 8 are to be multi- 
plied together, for a divisor or denominator — (multiplying 
the denominator divides the fraction.) The answer, then, 
is I divided by 16, or y^. 

3. If a pair of oxen plough in, 4 days, f f of a field, 
what part do they plough in one day ? Answer, -jj^. 

4. If 6 men earn j-f of a guinea in 1 day, what part of 
a guinea does 1 man earn in the same time ? Ans. ^. 

5. If 16 hats cost 964^, what does 1 hat cost ? 

Answer, $4^. 

6. What will 1 pipe of molasses cost, if 14 pipes cost 
•707J ? Anstoer, SO^f . 

7. What will 1 pound of rice cost, if 50 pounds cost 
$150|? Answer, 9^rr> 

MuliipHcation and Division of Fractions hy Whole 

Numbers, 



MULTIPLICATION. 

1. If 1 dollar will buy ^ 
of an acre of land, how much 
will 9 dollars buy ? 

3. If a man travel ^ of a 
mile in 1 minute, how far will 
he travel in 12 minutes ? 

5. If a man consume ^ 
of a barrel of flour in 1 
month, what will 7 men con** 
sume in the same time ? 

7. If -^ of a box of glass 
cost 1 dollar, how many boxes 
will 21 dollars buy ? 

9. If a pound of choco- 
late cost ^ of a dollar, how 
much will 7 pounds cost ? 



11. If a man can do ^ of 12. If a man can do § of a 



a piece of work in one day, 
how much could he do in 8 
days? 

la What will 16 yards of 
cloth cost, at f of a dollar 
per yard ? 



DIVISION. 

2. If 9 dollars will buy ^ 
of an acre, how much will 1 
dollar buy ? 

4. If a man travel f of a 
mile in 12 minutes, how far 
will he travel in 1 minute ? 

6. If 7 men consume f of 
a barrel of flour in 1 month, 
how much will 1 man con- 
sume ? 

8. If21 dollars will buy 4i 
boxes of glass, how much 
will 1 dollar buy 1 

10. If 7 pounds of choco- 
late cost f of a dollar, what 
will 1 pound cost 7 



piece of work in 8 days, how 
much can he do in 1 dayt 

14. If 16 yards of cloth 
cost -i)<^ of a dollar, what will 
1 yard cost ? 
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15. What will 40 yards of 
carpeting cost, at ^ of a dol- 
lar per yard ? 

17. If 1 pint of wine cost 
■^ of a dollar, how much 
will 12 quarts cost? 

19. Multiply g by 11. 



16. If 40 yards of carpet- 
ing cost -^ of a dollar, what 
will 1 yard cost ? 

18. If 12 quarts of wine 
cost 1^ dollar, what is it per 
pint? 

20. Divide 9f by 11. 



Multiplication of Whole Numbers by Fractions. 

1. If a barrel of flour cost $9, how much will § of a 
barrel cost ? 

Had the cost of 2 barrels been required, the price of 1 
barrel being given, we should multiply the price of 1 bar- 
rel by the number of barrels. The same is now to be 
done ; that is, the price of one barrel is to be multiplied 
by the part or parts of a barrel taken. 

To multiply by 1, is to repeat the units of the multipli- 
cand once. 

To multiply by 2, is to repeat the units of the multipli- 
cand twice. 

To multiply by ^ of 1, «s to repeat one half of the units 
of the multiplicand once. 

The product of any number multiplied by a fraction is 
as much less than the multiplicand as the multiplier is less 
than the unit, or I. Therefore, if we multiply 9 by § of 
1 the product will be § of 9, or 6. Hence, it appears, 
that, to multiply by a fraction, is to repeat such a part of 
the multiplicand as the fraction is part of a unit. If 9 
dollars be the cost of 1 barrel*, then, the quotient of 9 di- 
vided by 3 will be 3 dollars, the cost of ^ of a barrel, and 
3X2=6, the cost of §. Thus it appears, that the only 
difference between multiplying by a whole number and a 
fraction, is, that in the last case the multiplier is a number 
divided ; now to divide the multiplicand or the product is 
the same as to divide the multiplier. Hence, multiply a 
whole number by a fraction. 

RULE. 

Multiply the whole number by the numerator of the 
fraction and divide the product by the denominator, or di- 
vide the whole number by the denominator of the fraction 
and multiply the quotient by the numerator. 

NoTa. As multiplying by a fl-action is repeating a part only of the multipli- 
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cand, we divide by the denominator of the fraction, to obtain that part of the 
miiUipIlcand to be repeated, and multiply by the numerator to repeat that part. 
Thus, to multiply by $, we divide by 3 and obtain one third of the 
mnltiplicand, which is to be repeated twice, or mnltiplied by 2, the numerator. 
The same principle is applicable to the multiplication of fractions by fractions. 

, 2. What will 16 yards of cloth cost, at f of a dollar per 
yard ? 

Were the cost of 1 yard 3 dollars^ the cost of 16 yards 
would be 16 times 3; but the .cost of 1 yard is 3 di?ided 
by 4 ; therefore the cost of 16 yards must be divided by 4. 
To divide the product is the same as to divide the multi- 
plicand ; consequently 4 falls on the lefl, and 16 and 3 on 
Operation, the right of the line. 4 is contain- 

t^ 4x3=^12. ed in 16, four times; cross 4 and 
^ 3 16, and write 4, the quotient, on the 

right of 16. The 3 and 4 then 

multiplied, give $12 — the answer. 

3. What will 40 yards of carpeting cost, at J of a dollar 
per yard ? Answer ^ $35. 

4. What will 64 bushels of oats cost, at § of a dollar 
per bushel 1 Answer, $24. 

5. What will 24 bushels of corn cost, at f of a dollar 
per bushel? Answer ^ $15. 

6. Multiply 21 by ^, by f by J. Answer, 9, 18, 7. 

7. What is the product of 324 multiplied by ^^1 

8. What will 9 pounds of tea cost, at f J of a dollar per 
pound? Answer, $4J. 

9. What will 56 pounds of butter cost, at f of a dollar 
per pound ? Answer, $ 14. 

10. What will 124 pounds of sugar cost, at /^ of a dol- 
lar per pound? Answer, $15^. 

11. Multiply 32 by i, by f, by §, by J. 

Answer, 8. 8, 12, 28. . 

12. Multiply 224 by -^. Answer, 4. 

Division of Whole Numbers hy Fractions. 

1. If § of a barrel of flour cost $6, what will be the 
cost of 1 barrel ? 

As this question is the reverse of question 1st, in the 
preceding section, the reverse of the rule there given will 

QuKtTioifi. 15. What is the product of any number multiplied by I i 16. How 
many times greater than the multiplicand is the product of a multiplier greater 
than 1 ? 17. How much less than the multiplicand is the product, when the 
multiplier is less than 1 ? 18. What is the product of a whole number multipli- 
ed by a fraction ? 19. Rule ? 

G 
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be the rule for solving this question. Had 6 dollars been 
the cost of 2 barrels, we should divide the price by the 
number of barrels. The same is now to be done ; that is, 
the price is to be divided by the parts of a barrel taken. 

The quotient of any number divided by a unit, or I, is * 
the same as the dividend. 

The quotient of any number divided by a greater num- 
ber than 1 , is as many times less than the dividend, as the 
divisor is times greater than a unit, or 1. 

On the same principle, if the divisor be less than a unit, 
or 1, the quotient will be greater than the dividend. If the 
divisor be ^, the quotient will be f , or twice the dividend. 
If the divisor be § the quotient will be f , or three halves of 
the dividend. Therefore, if we divide 6 by § of 1, the 
quotient will be ^ of 6, or 9. It is evident, that 6 will 
contain ^ of 2 three times as oflen as it will contain 2. 
Again : If 6 dollars be the cost of § of a barrel, the quo- 
tient of 6 divided by 2 will be 3 dollars, the cost of ^ of 
a barrel, and 3X3=9 dollars, the cost of f:^l barrel. 
Thus it appears, that the difference between dividing by a 
\ichole number, and a fraction, is, that in the latter case 
the divisor is a number divided. To multiply the dividend 
or the quotient, is the same as to divide the divisor. Hence 
the RULE. 

Divide the dividend by the numerator of the fraction, 
and multiply the quotient by the denominator ; or multiply 
by the denominator, and divide the product by the nume- 
rator. 

. . Oi-rf^-- Regarding the numerator of the 

9 9 oXo — 9jAns. fraction as ax whole number, we 
3 say, if 2 barrels cost 6 dollars, 

the quotient of 6 divided by 2 will be the cost of 1 barrel ; 
therefore, place 6, the dividend, on the right, and 2, the 
divisor, on the left of the line. But the 2 barrels is 2 di- 
vided by 3 ; therefore, place 3, the divisor, or denominator, 
on the opposite side of the line, as a multiplier. To mul- 
tiply the dividend, or quotient, is the same as to divide the 
divisor. We then say, 2 in 6, three times ; cross 6 and 2, 
and multiply 3 into 3. 3X3=$9, Answer, 

Note. Were the foregoing question, How many times will 6 
bushels contain 2 pecks ? we should multiply the dividend by 4, to 
bring it into pecks, or fourths of a bushel. 6 bushels equal 24 pecks, 
or ^ of a bushel, and 2 pecks equal J of a bushel. So, to divide 
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6 units by }, we multiply the dividend by 3, the denominator of the 
fraction, to bring it into thirds. The same is true in division of frac- 
tions by fractions. 

2. If |- of a ton cost $15, how much will 1 ton cost ? 

AnstoeVy $18. 
^ 3* If f of an acre be worth $12, what is 1 acre worth t 

Answer y $32. 

4. If f of the number of rows in a corn-field be 30, 
«what is the whole number ? Answer^ 40. 

5. Divide 20 by J, J, f Arts. 40, 80, 100. 

6. If a pound of tea cost f of a dollar, how many lbs. 
may be bought for $60 ? Arts., 100 lbs. 

7. In what time can a man build 7 rods of wall, if he 
build fj- of a rod in an hour 1 An$>^ 17^ hours. 

8. At f of a dollar for building one rod of stone wall, 
how many may be built for $69 ? Ans.y 80^. 

9. At $3| per yard, how many yards may be bought 
for $80? iln5., 21^ yds. 

10. If \^ bushel of wheat sow an acre of land, 4iow 
many acres will 12 bushels sow ? Ans.y 9^acres, 

11. How many times is {- contained in 56 ? Ans., 64. 

12. How many times is -^ contained in 21 ? Ans.^ 4f . 



MultipUcation and Division of Whole Numbers hy Frao 

tions. 



MULTIPLICATION. 

1. If a man can earn $16 
in a month, how much can 
he earn in f of a month ? 

3. If a man lay up $84 in 
a year, how much would he 
lay up in ^ of a year ? 



DIVISION. 

2. If a man earn $6 in f 
of a month, how much can 
he earn in a month ? . 

4. If a man in -f- of a year 
lay up $60, how much would 
he lay up in a year ? 



5. If the price of a horse 6. If ^ of the value of a 
be $75, what would be the'horse be $25, what is the 
price of a horse worth -^ as^whole value? 
much? 



7. If a house be worth 
$672, how much is -^ worth ? 

9. If a farm be worth $840, 
what is f of it worth ? 



8. If ^7 of a house be 
worth $378,what is the whole 
worth ? 

10. If f of a farm be worth 
$525, what is the whole 
worth ? 



CluBATioifs. SO. How mucb greater than the dividend, is the quotient of a 
whole number divided by a fraction ? Si. flow do you divide a wboie number 
by a fraction ? 
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11. Moltiplj 156 by f . 

13. A man has 360 apple 
trees in two orchards ; in the 
smaller, there is ^ of the 
whole. How many are there 
in the smaller ? 

15. A ship and cargo are 
valued at $100,000, the ship 
at ^ of the whole. What is 
the value of the ship ? 



12. Divide 117 by f. 
14. 40 is ^ of what num- 
ber? 



16. If ^ of a ship and car- 
go are valued at $5,000, what 
is the value of the whole? 



MultipliccUion of Inactions hy FVctctions, 

We have seen, that to multiply a whole number by a 
fraction, is to repeat such a part of the multiplicand as the 
multiplier is part of a unit. If the multiplicand be a frac- 
tion, the principle is the same. 

1. If a bushel of corn be worth § of a dollar, how much 
is ^ of a bushel worth ? 

Operation. Were the cost of 2 bushels required, 



3 



1 we should multiply the price by the 

j2 quantity; but as the quantity is less 

than 1 bushel, we multiply by the parts 



1 1 A taken, (see page 72.) The question 

^,1— ff,ii?i5. ^j^g^ is, How much is J of §? To 

multiply a whole number by ^, we take ^ of the multipli- 
cand. The same is now to be done : ^ of §=^. If the 
numerators be multiplied together, and also the denomina- 
tors, we have the answer : Thus, JX§=f=J» Multiply- 
ing the denominator of § by 2, is dividing the fraction by 
2. We thus obtain that part of the multiplicand to be re- 
peated, or multiplied by the numerator of ^. {See p. 72, 
note.) 

To multiply a fraction hy afra^ction we have this Rule, 
Multiply the numerators together for a new numerator, 
and their denominators for anew denominator.' 



1. A man owning f of a ship, sold f of his share — f of 
f ; how much ? /br Operation, see next page. 

QiDESTioira. ]. How do you multiply a fraction by a fraction ? 2. Why, in 
example 1st, are the numerators of the fraclioos placed on the right of the lii)e, 
and the denomioatora on tbe left ? 



5 
2 i 
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Optraixon. ^g ^j,g numerators of the fractions 

^ are to be multiplied together for a 

new numerator, or dividend, they are 
placed on the right of the line, and 
the denominators, which are to be 
10 3=^ -4ns. multiplied for a new denominator, 
or divisor, are placed on the lefl of the line. The num- 
bers are cancelled and multiplied as in preceding examples. 

2. What is the product of ^Xf ; of i^^Xf ? 

Answer f §, •^. 

3. Multiply J by f , and f by f . 

4. A boy having-^ of a dollar gave J of it for toys ; what 
did the toys cost him t Ans.^ |^ of a dollar. 

5. At f of a dollar per yard, what will f of a yard cost! 

6. At f of a dollar per pound, what will J of a pound 
of tea cost ? Answer ^ fj- of a dollar. 

7. At ^ of a dollar a pound, what will ^ of a pound of 
coffee cost? Answer^ if of a dollar. 

8. At 2J dollars per bushel, what will 6^ bushels of 
wheat cost? Answer^ f 13|. 

9. If a house lot be worth 100^ dollars, what is ^ of 
the lot worth ? Answevy $4^5^. 

10. If a flock of sheep be worth 75^ dollars, what is J 
of the flock worth ? Answer^ $18^. 

Division of Fractions by Fractions. 

1. If a bushel of corn cost ^ of a dollar, how many 
bushels may be bought for § of a dollar ? 

It is evident that § will contain ^ twice : §-f^=f =2, Ans, 
In this example, both dividend and divisor are divided by 
3. It has been shown, that to divide the dividend is the 
same as to divide the quotient, and to divide the divisor is 
the same as to multiply the quotient ; and also, that to 
multiply and divide any number by the same quantity does 
not affect its value. Therefore j when the denominator of 
dividend and divisor art abh,e, divide (he numerator of the 
dividend by the numerator of the divisor, and the quotient 
will be the answer. Operation. 

02 
10 

2, Answer, 
G2 
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8. If a bushel of corn cost § of a dollar, how much may 
be bought for J^ of a dollar ? 

Were the money to be expended 3 dollars, and the price 
3 dollars, the answer would be 1 bushel, SH-3=:l. But 
suppose the price 3 dollars, and the money to be expended 
3 dollars divided by 7, equal ^. The Answer would then 
be ^^-7-3=t}- of a bushel. To divide the quotient is the 
same as to divide the dividend. But the price is 
not 3 dollars, but 3 dollars divided by 4. To multiply 
the quotient is the same as to divide the divisor. There- 
fore, the true answer is, 4 divided by 7 equal f . 
. Again, ^=z^X ^, and f zz:JX ^» To multiply dividend and 
divisor by the same quantity does not affect the quotient 
{Seep. 65.) Therefore, when the numerators of divisor 
and dividend are alike, Divide tlie denominator of the di- 
visor by the denominator of the dividend. 

3. If a bushel of oats cost f of a dollar, how many 
bushels may be bought for -^^ of a dollar ? 

Operatioji. 
ih\{i=H> AnstPer. 

4. If a bushel of rye cost f of a dollar, how many bush* 
els may be bought for |^ of a dollar ? 

In this example, the terms of the dividend cannot be di- 
vided by the corresponding terms of the divisor, without 
a Remainder ; but to multiply the numerator is the same 
as to divide the denominator. Hence the 

RULE. 
Divide the terms of the dividend by the corresponding 
terms of the divisor, when it can be done without a re- 
mainder ; otherwise, invert the divisor, and proceed as in 
Multiplication. 

Operation. By the rule alrefidy given for 

9 7 placing the numerators of fractions 

5 8 as whole numbers, the numerator of 

J, the dividend, is placed on the 

4556=:!^^, Ans. tight of the line, and the numerator 
of f , the divisor, on the left. Thiis is the sjTme as invert* 
ing the divisor. J-r-S==JXf =Jf =Hi, Answer. 

NoTB. Division of Fractions by'Fractions may be variously illuatrated. 

1. To multiply the dividend is the same as to divide the 
divisor, {seep. 68.) To multiply the denominator divides 
the fraction. Therefore, ^X 8-T-5=|.Xf =f f =1H» ^»s- 

2. Multiplying the numerator of j- by 8 reduces it to 
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eighths. Multiplying the denominator bj 5 divides the 
fraction, {seep. 70.) 

2. If a bushel of potatoes cost f of a dollar, how many 
bushels may be bought for f of a dollar? Ans.^ f. 

3. If f of a bushel of apples cost f of a dollar, how 
much will 1 bushel cost ? Answer, •^, 

4. If -^ of a yard of cloth cost -f^ of a dollar, how 
much is it per yard ? Anstcer, 1^ dolls. 

5. How many bushels of rye at f of a dollar per bushel 
may be bought for § of a dollar 1 Ans., f of a bu. 

6. If 7^ of a ton of hay cost f of a dollar, what does it 
cost per ton ? Answer, $9^. 

7. If 4^ pounds of tea cost 3^ dollars, what is it per lb. ? 

Answer, -ff of a dollar. 

8. If -J^f of a dollar buy 1 pound of tea, how much will 
3J dollars buy ? Ansivcr, 4J pounds. 

9. At 1^ dollar's per yard, how much carpeting can be 
bought for 15^ dollars? Answer, 11 yards. 

10. Divide 17J by 7J and I8| by ^f Ans,, 2J ; SGJ. 



Multiplication and Division of JPractions. 



MULTIPLICATION. 

1. A man owning ^ of a 
house, sold ^ of his share. 
What part of the house did 
he sell ? 

3. If a bushel of salt cost 



^f of a dollar, what will -^ of cost -j\^ of a dollar, what 



a bushel cost ? 

5. If a peck of coal cost 
^of a dollar, what will J of 
a peck cost? 

7. If 1 cord of wood cost 
^ of a dollar, how much will 
j^ of a cord cost ? 

9. If 1 foot of hammered 
stone cost ^f of a dollar, what 
will -]^ of a foot cost ? 



DIVISION. 

2. A man sold j^f of a 
house, which was |- of his 
share. What part of the 
house did he own ? 

4. If -^ of a bushel of salt 



does it cost per bushel ? 

6. If f of a peck of coal 
cost 2^ of a dollar, what 
will one peck cost? 

8. If |- of a cord of wood 
cost 3^f dollars, how much 
is it per cord ? 

10. If ^ of a foot of ham- 
mered stone cost ^ of a dol- 
lar, what will one foot cost ? 



The simple rule may now be repeated for solving any 
question which may arise in Multiplication and Division 
of Fractions by Whole numbers — Multiplication and Di* 
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visioD of Whole Numbers by Fractions— Mai tip] icatio 
and Division of Fractions by Fractions. 
RULE. 
Place all those numbers which are to be niullipHed U 
gether for a numerator, or dividend, on the right of the pet 
pendicular line, and those numbers which are to be mnlti 
plied together for a denominator, or divisor, on the left o 
the line, and proceed to cancel, as before directed. 

PROMISCUOUS EXAHPI.es. 

1. A man owning J of f of ^ of fc of J of a ship, soli 
f of f of S of bis share. What part of the ship did h 
•ell T Ansteer, ^. 



Thus: 2 

a 

5 



i X Fractions connected by tb' 

ig word of, are called componni 

]/ 4 fractions. They are reducei 

K J to simple fractions, by multi 

^ ^ plying all the numerators to 

J ' gether for a new numerator 

' a ai)<l all the denominators for i 

new denominator. By can 

celling, the process of multi 

plying and reducing the frac 

=-^, Arts, tion is performed at once. 

2. Reduce g of ^ of f of J of | of f to a simple frac 
lion. Aniteer, f|. 

3. A man owning ^ of 4 of ^ of -^ of a factory, sold ; 
of f of f of bis share. What part of the factory did h 
sell 1 Answtr, ■^. 

4. What simple fraction is equivalent to J of ^ of V 
of ^ of -^ of ^ of 9, of ^ of 18, of -i*r of 2. 

Answer, 17|. 

5. Multiply-,^ 

6. Multiply ^ t 

7. Multiply \ b 

8. Divide 4} b] 

9. Divide J of g of f of 9. Amaer, ^ 

10. Divide J of / J of 7. Amrotr, li|. 

11. Divide l^byiM.. 
18i ' 17i 

imprcq>er fractioas, it will be found that the numerator 
and denominators themselves besome fractioas. That 
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the numerator of the dividend, 16J=:49, and the denomi- 
nator, 18^=73 -3 

4 

The dividend now assumes this form : 49 The denomi- 

"3" nators may be 
jTo removed from 

the terras of 

^ the fraction, &l 
the process illustrated in the following manner. The nu- 
merator is 49 divided by 3. To multiply the denominator 
is the same as to divide the numerator. 
49 To multiply the numerator is the same as 

~3 49 to divide the denominator. Therefor>e — 

73=73X3 ^ _49X4 ^196 

4 4 — 73x3 219 

Let the scholar reduce the divisor, and illustrate in a 
similar manner. 

12. Divide Z-i-A by f.^.? Answer, ^. 

8 • 11 ^ 6 • r 64 

13. Divide i of t of 4 of J of 18 by f of |of Jof 12; 
multiply by J of f of ^ of 2 ; divide by f of | of J of 6. 

Answer, ^. 
* 14. A man owns ^ of a farm, sells J of ^ of ^ of f of 
his half What part of the farm does he sell ? Ans,, ^. 

15. Multiply 12 by i of 3, divide by ^ of 1, multiply by 
i of 6, divide by f of 14, multiply by J of 18, divide by 
I of 27. * Answer, 9. 

Addition of Fractions. 

1. What is the amount of J+f. If we add the nume- 
rators, and under their sum write the denominator, we have 
§, the answer. We have, then, this Rule for adding frac- 
tions. Add together their numerators, and, under the 
sum, write the denominator. 

2. What is the amount of ^+^+.^^^^+^7^ t 

Answer, ■j|.§z=l-j^. 

3. A man gave away at one time f of a bushel of corn, 

QoBBTioivs. ]. What is tbe rule for the addition of fraction*? 9. What is 
the first method given for reducing fractions of different denominators to frac- 
tions having a coiumon denominator ? 
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at another f , at another f , at another ^. How many bua 
els did he give away in all ? Answer, -^=2^. 

4. What is the amount of f and ^? We have befo 
seen, that, to multiply or divide the terms of a fraction 1 
any one figure, does not alter its value ; therefore, if w 
multiply both the numerator and denominator of f by 
we have ^, which may be added to ^ ; ^-f-^=^. 

5. What is the amount of i-|— iV4"2V ^ 

If we multiply the terms of the fraction -^ hy 2, v 
have i/V^iV* ^^^ ^^ ^^ multiply the terms of j^ by 4, v 
have ^=i^. We can now add the fractions, J^ | /^ | ; 
=A"> Answer. 

6. What is the amount of ^, ^, ^ ? If we divide tl 
terms of -^ by 2, we have f , and the terms of ^ by 4, v 
have f , which, when added, i+f 4-f =i, Answer. 

When fractions can be reduced to a common denomin 
tor by multiplying or dividing the terms of one or more * 
the fractions, the preceding mode is oflen convenient, bi 
the following is the more general Rule. 

Multiply all the denominators together for a new denon 
inator, and each numerator by every denominator, exce] 
its own, for a new numerator. 

1. Reduce f , J and f to fractions of equal value, ha 
ing a common denominator. 

Operation, 
denominators — 3X4X^=60 com. denominator. 
1st numerator — 2X4X5=40 new numerator. 
2d " 1X3X5=15 ** ** 

3d " 2X3X4=24 " 

The new fractions are f ^, ^, f ^. In this example, ^ 
first multiply all the denominators together, and obtain € 
for a new denominator. It is now necessary that each ni 
merator should be multiplied into the same numbers t 
which its denominator has been multiplied, that the vali 
of the fraction may be retained. Taking the first fractio 
f ; the denominator 3 has been multiplied into 4 and 5, tl 
denominators of the other fractions ; if, therefore, we mu 
tiply 2, the numerator, into the same numbers, 4 and5,tl: 
value of the fraction will remain the same ; since fS=' 
Again, we multiply 1, the second numerator, into 3 and^ 
by which its denominator has been multiplied, and obtai 
15, a new numerator. Lastly, we multiply 2, the thii 

(^VBiTioif s. 3. Wbat is the general rule for fiuding a common deaominato 
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namerator, into 3, and 4, by which its denominator has 
been multiplied, and obtain 24, a new numerator. The 
value of the fractions remains unaltered, since f^=f , H 
=4, and fi=f . 

EXAMPLES. 

1. Reduce i, ^, f and f to fractions having a common 
denominator. Ans., ^A^. t^^. ^%, ^s^. 

2. Reduce f , -^^ -^ and -^ to fractions having a com- 
mon denominator. Ans., ^Wife* A®^» tWj^, AW^r- 

3. Add together |, J, f and f . ^115., V«tf^=2iS*. 

NoTs. Reduce the fractions to a cominoB denominator, find new numeraton , 
and add tbem together. 

4. Add i, f , and f , ^. Answer, 2f^. 

5. Add together f of f and -^ of ^, Ans., ff^|. 

Note. Compound fjractlons must be reduced to simple fractions. 

6. Add J of 96 and ^ of 14} together. Ans., 44-f|. 

7. Add together } of J and f of ^. -4n5., Ig^. 

8. Add together 6 and J of ^^ and |- of } and 7}. 

An steer t 14ff^. 

NoTjE. Mixed Numbers may be reduced to Improper Fractions, or the fhic- 
tional parts may he reduced to a common denominator, and added as inthe 
foregoing examples. If their sum amount to an integer, add it to the whole 
numbers. 

9. Add together 14| and 16§. 

Operation. 

16^ We find the common denominator to 

be 12, and the new numerators to be 9 

31-j^, Answer, and 8, which when added are -H'=l-iV* 

Write the -^ under the fractions, and carry 1 to the whole 

numbers. 

10. Add together I7f , 18J, 19f . Anstoer, 55^^. 

11. A grocer sold the following parcels of sugar, viz. 
16} lbs., 19J, 13f. 20}, 25^, 30|, and llj lbs. How 
many pounds did he sell in all ? Ansioer, 136^^. 

Subtraction of Fractions, 

Rule. Prepare the fractions as in Addition, and sub- 
tract the less numerator frotn the greater, and under the 
difference write the denominator. 



duEiTioic. What is the rule for the subtraction of fractions ? 
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£XERCIS£S. 

1. From J take |. Answer, i. 

2. From ^ take 3^- Answer, ^. 

3. From ii take ^. Answer, f 

4. From f^f take ^. Answer, JfJ. 

5. From 6f take f -AnWcr, 5f 

6. From | of f take f of §, ^«5wcr, ^^. 

7. Add together ^ and §, and from their sum subtra 
J of i»i. Answer, 1^. 

8. A owns f of I of a vessel ; B owns f of f . H( 
much greater is A's share than B's ? Answer, -J-. 

9. Subtract 13$ from 15§. 

l^A i»S=iV» A' Having reduced the fra 

\S^^ tions to a common denomic 

tor, and found new numei 

1 \i, Answer. tors, as in Addition, we ha 

^ to be taken from j^. We therefore borrow a un 
and say ^ from Jf, and add 3, the remainder, to 
the numerator of the subtrahend. 3-|-8=z}J, which y 
write under the fractions, and carry 1 to 13, the whc 
number, which makes 14 — and 14 from 15, and 1 remair 
The answer, then is IJ^. 

10. A man bought a horse for J of § of f 150, and so 
him for J of of f of J of $60. Did he gain or lose, ai 
how much ? Answer, gain $40. 

To find the Least Common Multiple. 

The common denominator found by the preceding i^l 
is a common multiple of the denominators of the giv< 
fractions ; for every product must be divisible by all 
factors ; but it was not the least common multiple. 

1. What is the least common multiple of 4, 6, 8, 10? 

4X6X8X10=1^20. 
Operation. 1920 is evidently a coi 

2)4, 6, 8, 10 mon multiple of 4, 6 

and 10, because th 

2)2, 3, 4, 5 are its factors ; but it 
not the least commi 

1, 3x2x5X'3X2=:120; multiple. Wefind,alg 
that each of these numbers is a multiple of 2, because 
is a factor in each. Dividing by 2, we find the other fa 
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tors, which are 2, 3, 4 and 5. Again : As the quotient, 4, is a 
multiple of 2, we may substitute for it, 2, one of its factors ; 
and as we employ the other factor for a divisor, we erase 
the other quotient, 2. We now have 3, 2 and 5, undivided 
numbers, which are found to be factors of the dividends 

6, 8 and 10 ; the other factors are the divisors. If we 
multiply 3, 2 and 5 separately into the other factor or fac* 
tors, the product will be each respective dividend. Thus 
the divisors 2 and 2 are the factors of 4, the first divi* 
dend, 2X2=4. If 4 be divisible by 4, then 2, 3, and 5 
times 4 must be divisible by 4 ; also 3, the first undivided 
number, is a factor of 6, the second dividend ; and 2, the 
first divisor, is the other factor, 3X2=6. If 6 be divisible 
bjr 6, then 2 and 5 times 6 must be divisible by 6. ' The 
same may be said of 2 and 5, the other undivided num- 
bers. Hence it appears, that the product of the continued 
multiplication of the remainders and divisors is divisible by 
the several dividends ; and by examining the operation, it 
will be found to be the least number which can be divisi- 
ble by them. Therefore, to find the least common multi- 
ple of two or more numbers, we have the following 

RULE. 

Divide by any number which will divide two or more of 
the given numbers without a remainder. Bring down the 
quotients with the undivided numbers on a line under the 
given numbers. Continue to divide until no two numbers 
are lefl capable of being divided by any number greater 
than 1. The product of the continued multiplication of 
the divisors and undivided numbers, will be the least com- 
mon multiple required. 

SXERCISJBS. 

2. What is the least common multiple of 3, 4, 9 and 12? 

Answer, 36. 

3. What is the least number which can be divided by 

7, 8, 10 and 12, without a remainder? Answer , 840. 

4. What is the least common multiple of 7, 14, 28, 35 ? 

Answer, 140. 

5. What is the least number which can be divided by 
the nine digits without a remainder ? Ans^, 2520. 

Q,usBTi05. 1. How is tbe least common oniltiple of two or more iiiimiMn 
found ? 

H 
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6. Reduce |, f , f , to equivalent fractions having the 
least common denominator. 

2)4, 5, 6 60 being a new denomi- 

— — — nator for each of the given 

2X5X3X2=60 fractions, we must find new 

numerators which shall bear the same relation to 60 that 
each of the given numerators does to its own denominator. 
If we take from 60, the common denominator, the value of 
each fraction, for new numerators to the common denomi- 
nator, we shall then have fractions of the same value of 
the given fractions. This is done by dividing 60 by the 
denominator of the fraction, and multiplying the quotient 
by the numerator, {seep. 70,) ^=15X3=45, andf^=|. 
The same is true of the other fractions, f and |^. 

We have, then, this Rule for reducing fractions of dif- 
ferent denominations to equivalent fractions having the 
least common denominator. 

Find the least common multiple of all the denominators, 
for a common denominator. Divide the common denomi- 
nator by the denominators of each of the given fractions, 
and multiply the quotients by the numerators of the given 
fractions, and the products will be the new numerators re- 
quired. 

7. What is the least common denominator of ^, ^, f , 
and f ? 

Operation, 
4)2, 4, 5, 8 



2)2, 1, 5, 2 



1, 1, 5, 1 5X2X4=40, least denominator. 
40-7-2=20X1=20") 
40^=10X1=10 I 
404-5= 8X3=24 f 
40-r8= 5X2=10 J Then f^, i^, f^, H, Ansmr. 

8. Reduce f , -^j -^, to fractions having the least com- 
mon denominator. Answer, §|f , f ff , f fj. 

9. Reduce ^, f , ^ and -J^, to fractions having the least 
common denominator. Answer, f^f , |§|, ^\, fff . 

10. A merchant buys 5 pieces of cloth. The first con- 
tains 40f yards ; the second, 27J ; the third, 34J ; the 

QuBiTioHi. 3. How are fractions of different denominatora reduced to 
equivalent fraetions baying the siune denominator ? 
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fourth, 43^ ; and the fiflh 39^ yards. How many were 
there in the whole ? Answer, 185^. 

11. Which is the greater fraction, -y- or -f|. 

Answer, -ff is greater by yf^. 

NoTx. If the denominator of either of the given fractions be a moltiple of 
each of the other denominators, it will be the least common denominator. 

12. Redace f , -j^, and ^ to equivalent fractions having 
the least common denominator. 

Multiplying the first by 4 and the second by 2, we have 
the answer required. 

f X4=:if, ^X2=ii, Answer, if, if, ^. 

13. Which is the greater fraction, I'^r or ^ ? 
Dividing the termd of ^ by 2, we have ^, and -^ — 

^=T^, the Answer. 

Fractions whose denominators are 10, 100, or 1000, d&c. 
form a very important class of fractions, and will be treat- 
ed ander a separate head, called 

DECIMAL. FRACTIONS. 

The term decimal signi^ea tenth*. It is derived from 
the Latin word decern, which signifies ten. It is, therefore, 
applied to all fractions whose denominator is 10, or 1, with 
any number of ciphers. If a dollar be divided into ten 
parts, one of these parts, being worth ten cents, is one 
tenth of a dollar. If the dollar be divided into one hun- 
dred parts, one of these parts is the one hundredth part of 
a dollar. It is, nevertheless, a decimal fraction, because 
100 is the product of 10s. The same may be said of a 
thousand, or ten thousand. A fraction is always known to 
be decimal, if its denominator be ten, a hundred, or a thou- 
sand. The denominator of a decimal fraction is not always 
eipressed, but it can always be ascertained by the nume- 
rator. If it contains but one figure, the denominator is ten ; 
if two, it is a hundred, &.c. It is always one, with as many 
ciphers annexed as the numerator -has places. 

When the denominator is not expressed, the fraction is 
distinguished from a whole number by a period placed at 
the left of it. [The period is called the separatrix.] 
Example: — .5, .50, is read five tenths, fifly hundredths, 
as though they were written ^, ^V '^ ^^^ numerator 

aDsiTtoBi. 3' What does the term decimal signify ? 4. From what derived ? 
5. to what applied ? 6. How is a fraction icnown to be decimal i 7. Is the 
denominator always expressed ? 8. How, then, can it be known ,' 
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ha¥e not so many places as the denominator has ciphers, 
supi^y the defect by prefixing ciphers, thus : for -j^, write 
.05 ; -j-fuJT, write .005. Ciphers placed at the right hand 
of a decimal do not affect its Talae,. as ^^ ^^ are the same 
in value ; for while the addition of the cipher indicates a 
division into parts ten times smaller than the preceding, it 
makes the decimal express ten times as many parts. Thus, 
5 tenths denotes 5 parts of a unit, which is divided irrto 10 
parts ; and 50 hundredths denotes 50 parts of a unit, which 
is divided into 100 parts. It is, therefore, plain, that the 
value is not altered, since 5 is half of 10, and 50 is half of 
100. 

The value of a decimal depends upon its distance from 
the unit's place. As whole numbers increase from the 
unit's place towards the left in a tenfold proportion, so 
decimals, in the same ratio, decrease from the unit's place 
towards the right hand ; as will appear from the following 

TABLE. 
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From the above Table it is evident that each figure, 
whether a whole number or decimal, takes its value from 
the unit's place. If it be in the first place after units, it is 
tenths ; if in the second, it is hundredths, &c. Conse* 
quently, every decimal will have for its denominator 1, with 
as many ciphers as the decimal is distant from the unit's 
place ; thus — 2 in the Table is -^ ; 3 is y^ ; 4 is ^ q ^ ^, &c. 

The manner in which decimal fractions are produced, 

ClaESTioRi. 9. On what does the value of a decimal depend ? 10. In what 

froportion do decimals decrease from the unit's place towards the right ? 
1. Prom what does each decimal figure take its value? 12. What is the 
value of the first figure at the right ? 13. What effect have ciphers placed at 
the right hand of a decimal ? 14. What effect at the left ? 
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and the relatioo they bear to whole numbers, may be seen 
by the following formula : 

1000—10 =100 
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Thus it appears, that from any given place in whole num- 
bers to any given place in decimals, is a regular descend- 
ing series, formed by a uniform divisor. The right hand 
place is the quotient of the left divided by 10. The first 
decimal place is the quotient of the unit's place divided by 
10, and is called the tenth's place. The decimal point, 
therefore, occupies a position between the unit's place and 
its quotient. The second place is the quotient of the tenth's 
place divided by 10, or the unit's place divided by 100, and 
is called the hundredth's place. Thus decimal fractions, 
like whole numbers, have a local value, and are subject to 
the same law of increase from the right hand towards the 
left. As 1, in the place of tens, is equal to 10 in the unit's 
place, so 1 in the place of units is equal to 10 in the place of 
tenths. From this circumstance, we may know the value 
of those parts of the unit contained in the numerator, al- 
though the denominator be not expressed. This property 
of a decimal fraction also distinguishes k from a vulgar 
fraction, for there is no place on either side of the unit 
where the numerator, of a vulgar fraction can be placed, 
which wHl give name to the fraction ; its denominator 
must, therefore, always be expressed. 

Although ciphers placed at the right hand of a decimal 
fraction do not affect its value, yet, placed at the left, they 
diminish it in a tenfold proportion, by removing the signifi- 
cant figure so much farther from the unit's place. As — 
.5 .05 .005 express different values, viz. — .5 is ^, .05 is^^^, 
.005 is ^/^. 

Write denominators to the following decimals : .5 ; .25 ; 
.026; .3245; .56783; .789024. 

Write the following without their denominators. 

1. Twenty-five hundredths. Anstoer, .25. 

2. Four-hundred and fifly two thousandths. 

Answer^ .452. 

H9 
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3. Five hundred and aixty ten thousandths. 

4. Sixty-two hundred thousandths. 

5. Forty-five millionths. 

6. Eighty-seven billionths. 

7. Ninety-eight trillionths. 

8. Twenty-five, and four thousandths. 

As whole numbers are written, units under units, tens 
under tens, from right to left, so decimals are written 
tenths under tenths, from lefl to right. 

Example 1. Write 2 tenths; 3 hundredths; 4 thou- 
sandths ; 6 ten thousandths. 

.2 
.03 
.004 
.0006 



2. Write twenty-nine thousandths; three hundred and 
fourteen thousandths ; five ten thousandths, .029 

and sixty-seven millionths. .314 

.0005 
.000067 



3. Write five tenths ; five hundredths ; fifty thousandths, 
and forty-nine ; one hundred thousandths, and sixteen 
thousandths. 

4. Write forty-five and five tenths ; six hundred and forty- 
five and four thousandths; twenty-nine and four thou- 
sandths ; sixty-seven and forty-seven thousandths. 

5. Write four hundred and fifty-three, and fifly-seven ten 
thousandths; five thousand and five hundredths; twenty- 
four and three millionths ; thirty-six and eighty-two bill- 
ionths. 

ADDITION OF DECIMALS. 

1. Write one hundred and one tenth ; twenty and two 
hundredths ; five units and five thousandths, and add them 
together. 

Operation. As whole numbers can only be 

100.1 added by writing them in their pro- 

20.02 per places and uniting those of the 

5.005 same name, so decimals, when 

written tenths in the place of 

125.125, Answer, tenths, hundredths in the place of 

hundredths, &.C. are added by unit- 
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ing thoee of the same name or denomination. The amount, 
both in decimals and whole numbers, takes its name from 
the lowest, or right hand place of the numbers added : thus, 
1 hundred, 2 tens and 5 units, when added, are read 125 
units ; and one tenth, 2 hundredths and five thousandths, 
when added, are read 125 thousandths. 

Decimal fractions may also be added and illustrated in 
the same manner as vulgar fractions. 

2. Add two and five tenths ; four and six hundredths ; 
seven and three thousandths. 
2.5=^*, and 4.06=4g§, and 7.003=^go3. 

Then fgX100=*Soo, and ♦8§XlO=4o6a. 

NoTB.— M altiplying the terms of a fraction by the same quantity doea not 
alter ita value. (See page 65.) 

The fractions added: fa*g+t8gg+ig8g= WoV=13.563 
Answer, 

The same added by decimal fractions. 

2.5 =2.500 

4.06 =4.660 
7.003=7.003 



13.563=13.563, Answer. 

From the foregoing, it is evident that decimal fractions 
are reduced to a common denominator by writing tenths in 
the place of tenths, and hundredths in the place of hun- 
dredths, and supposing those decimal places, which are 
deficient, to be supplied by ciphers. 

Applying the decimal point to the amount, is equivalent 
to dividing it by its own denominator, which we have seen is 
the denominator of the lowest of the given decimals, or that 
decimal whose denominator is the largest. But the deci- 
mal places in the numerator of a decimal fraction, are equal 
to the number of ciphers in its denominator, the denomi- 
nator being understood; therefore, addition of decimals 
may be performed by the following 

RULE. 

Place the numbers tenths under tenths, hundredths under 
hundredths, dc^c. ; or, so that the decimal points may stand 
directly under each other. Add as in whole numbers ; ob- 
serving to point off as many places for decimals in the 

C^ussTioira. 15. How la the first decimal place produced ? 16. The second, 
third, &c. ? 17. Bow are decimals to be added, written i 18. From what does 
the amount take its name ? 19. Applving the decimal point is equal to whst .' 
SO. How are decimal fractions reduced to a common denominator.' 
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amount, as will be equal to the greatest number of decimals 
in any of the given numbers. 





EXAMPLES. 




1. 


2. 


3. 
2345.6 


Add 459.51 


79.01 


1987.51 


371.62 


891.67 


3456.712 


129.03 


137.79 


21098.6543 


1271.007 


1239.812 


167-23.24567 


1090.215 


2671.927 


65431.002001 



3321.382 

4. Add thirty-five and four tenths ; five hundred twenty- 
nine and seven millionths ; sixty-nine, four hundred and 
sixty-three thousandths; two hundred, sixteen and two 
hundredths ; seventy-seven, nine hundred and two tenths. 

Answer, 1827.083007. 

5. Add forty-nine and sixty-seven hundredths ; six hun- 
dred seventy-nine, two hundred seventy-five thousandths; 
one thousand four hundred, fifly-five thousandths, nine 
hundred and ninety-nine millionths. 

6. Add 249.39; 6712.9123; 6.3219 ; 2739.235 ; 5.671 ; 
723.2674; 926.679; 72.601. 

7. Add .7+9.2+.321+279.+4.67+349.2+3.956. 

8. Purchased of one man 325.5 lbs. of beef — of another, 
175.75 — of another, 178.028 : what was the amount? 

9. I receive of A $183.25 of B $138.89 of C 

$372.218 of D $88.99 of E $139.29; what is the 

amount of the whole ? 

10. Add $59.67; $158,355; $375,752; $167,375; 
$567,756. 

SUBTRACTIOX OF DECIMALS. 

1. From three and two tenths, take one and five tenths. ^ 

Operation, 3.2 
1.5 



2.7, Answer. 
Because five tenths cannot be taken from two tenths, we 
borrow 1 from the unit's place, which, reduced to tenths, 

UuBtTioNt. 31. How are decimals to be tubtracted, written.' 99. How can 
five tenths be taken Arom two tentbt ? 23. What is done with the unit borrow. 
•d.> 
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equals 10 tenths; 4^+^c=|§, then |§— ^z=t^z=:.7. 
Lastly, 1 from 2, and 1 remains. Again, three and two 
tenths is the quotient of 32 divided by 10, (see definition of 
a mixed number , page 61 ;) therefore, 3.2=:ff , and 1.5 
=^^ ; then fj — }^=Uz=1.7, ^it5.,as before. Pointing off 
the remainder is dividing it by its own denominator — 
hence the RULE. 

Write the numbers and point the result, as in Addition 
of Decimals, and subtract as in whole numbers. 

1. 2. 3. 4. 

From 429.67 87.02 359.76 2029.5 
Take 319.76 59.2 126.571 1718.279 



109.91 311.221 

5. From two hundred and sixty-nine and three tenths, 
take fifty-seven and thirty-nine hundredths. ^n5., 211.91. 

6. Take twenty-four thousandths firom nine hundredths. 

Answer^ .066. 

7. Take sixty-five millionths from five tenths. 

8. From three hundred seventy-five thousand and three 
tenths, take two hundred forty-nine and thirty-nine one 
hundred thousandths. Answer, 374751.29961. 

9. From 361.2 take 276.75. 

10. From 456.35 Take 27.356. 

11. From 5678.0002 Take 3980.96715. 



MULTIPLICATION OF DECIMALS. 

1. Multiply three and five tenths by five tenths. 
Operation, 
3.5 
.5 



1.75 Answer, 
The product of tenths into tenths is hundredths. ^X 
<,^=i-^^z=:.25. The product of tenths into units is tenths. 
3XA=H— ^-5. The sum of the product, .25+1:5=1.75, 
Answer, Again, 3.5=f^ and ^Xi^=ii4=1.75, Ans., 
as before. The value of the product is the quotient of its 
numerator divided by the denominator. Hence the figures 
cut off from the right of the numerator are equal to the 
ciphers in the denominator ; but the ciphers in the denom- 

aoitiTioivt. 34. What is the prodact of tenths into units f 25. Of tenths 
into tenths .' 



/ 



M DECIMAL FRACTIONS. 

inalor of the product, it will be perceived, are equal to the 
decimal places in both factors; therefore the multiplication 
of decimals may be performed by the following 

RULE. 

Multiply as in whole numbers, and point off as many 
places for decimals in the product as there are decimd 
places in both factors. 

If there are not so many places, supply the defect by 
prefixing ciphers. 

EXAMPLES. 

2. Multiply five hundredths by five tenths. 

Operation. 

m 

.5 



.025, Answer. 
The product of tenths into hundredths is thousandths. 
In this example, the tenth's place in the product is wanting ; 
we must, therefore, supply it by prefixing a cipher. 
3. Multiply 49.5 by 3.2. 4. Multiply 569.39 by 27.05. 
3.2 



99.0 
1485. 



158.40 

5. Multiply 6.791 by 2.67. 

6. Multiply 549.05 by 35.257. 

7. Multiply six hundred and seventy-five by twenty-seven 
and thre^ tenths. 

8. Multiply sixty-seven thousand by three hundredths. 

9. Multiply 34.56 by 1.3. 

10. Multiply 674.49 by 37.16. 

11. Multiply 5648 by 6.78. 

12. Multiply 7864 by 467. 

13. Multiply fifty-seven and three tenths by twenty-nine. 

14. Multiply thirty-seven thousand by three hundredths. 

15. Multiply fifty thousand and seven tenths by four hun- 
dredths. 

16. Multiply sixty-nine and five tenths by three thoill* 
sandths. 

(Questions. 96. What is tbe rule for the mttltiplication of fractions? S7. 
What is the value of the product ? 
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I>ITISION OF HKCIMALS. 

1. Divide twenty-five hundredths by five tenths. 



By Vulgar Fractions. 
Operation. 

A)l^( A=-5, Ans. 
When no remainder will 
arise from the division, the 
terms of the dividend may be 
divided by the corresponding 
terms of the divisor. (See 
page 78. ) It will be seen that 
the decimal point implies a 
division of the numerator of 
the quotient by its own de- 
nominator. 



.5) 



By Decimal Fractions. 
Operation. 

.25 Proof— .b 

.^, Ans. ^ 

.25 

We have seen that the deci- 
mal places in the product of 
any two factors are equal to 
the decimal places in both 
those factors. The divisor 
and quotient are factors of 
the dividend; therefore, the 
decimal places in the quo- 
tient and divisor, taken to- 
gether, must be equal to the 
decimal places in the divi- 
dend. Hence the 

RULE. 

Divide as in whole numbers, and point off so many places 
for decimals in the quotient, that the decimal places in the 
quotient and divisor, taken together, shall equal the deci- 
mal places in the dividend ; or, so many as the decimal 
places in the dividend exceed those of the divisor. If there 
are not so many, supply the deficiency by prefixing ciphers. 

NoTB. The above rule may be illustrated by reference to the operation of the 
preceding question by Vulgar Fractions, thus ; the ciphers in the denominator 
of the divisor and quotient are equal to the ciphers in the denominator of the 
dividend : but the decimal places in the numerator of a decimal fraction are 
eqoal to the ciphers in its denominator ; therefore the decimal places in the nu- 
merator of the quotient and divisor, taken together, must be equal to the decimal 
places in the numerator of the dividend. 

2. Divide five tenths by twenty-five hundredths. 

Operation. 
.5=-j^=T^=.50, then .25).50(2, Answer. 

.50 



NoTs. Annexing a cipher to a decimal fraction multiplies the terms of the 
fraction by JO, and, therefore, does not alter the value. (See page 65.) When- 
ever the decimal places in the divisor eiceed those of the dividend, annex a ci- 
pher or ciphers to the dividend } this reduces it to the denomination of the di- 
vieor. 

QuBsTioNs. 98. What is the rule for the division of deelmaU? 99. Bow is 
the quotient pointed ? 30. Illustrate the rule. 
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3. Divide three hundred and sixty-nine thousandths by 
nine. Operation. 

9).369 

.041 , Answer, 

The necessity of prefix.ing a cipher to the quotient will 
be more readily seen by the following : TWTr~r'9=34^. 
If we remove the denominator of the quotient, and prefix 
the decimal point to the numerator, it will then be 41 hun- 
dredths, which is not its true value ; but, by placing a cipher 
between the decimal point and the left hand figure, the right 
hand figure of the quotient will be made to occupy the 
thousandths' place, which will denominate the parts into 
which the unit is divided, or show their true value. Pre- 
fixing a cipher, therefore, divides the fraction, by multi- 
plying its denominator. 

4. Divide 36.72 by 18. 5. Divide 21.7 by 7. 
18)36.72(2.04 7)21.7 



36 



3.1 



72 
72 

6. Divide 2.17 by 7. Answer, .31. 

7. Divide .217 by .7. Answer, .31. 

8. Divide .217 hy 7. Answer, .031. 

9. Divide one hundred and seventeen and nine tenths by 
nine tenths. Answer, 131. 

10. Divide four hundred fifly-six and three hundred thirty- 
three thousandths bv three hundredths. 

11. If three hundred fifty pounds of beef cost twelve 
dollars twenty-five hundredths, what cost one pound? 

Answer, .035. 

12. If 565.05 pounds cost 25.42725 dollars, what will 
one pound cost ? Answer, .045. 



FEDERAL MONEY. 

Federal Money is the coin of the United States. Its 
denominations are eagles, dollars, dimes, cents and mills. 

From the above examples and illustrations in Decimal 
Fractions, we have seen that a decimal is the division of 
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the unit into teaa, and that from the unit's place towardi 
the right hand it decreases in a tenfold proportion. If we 
examine the denominations of Federal Money, we shall 
find that all bear a decimal relation to the dollar, which is 
considered the unit. This will be seen by the following 

TABLE. 

10 Mills =1 Cent. 

10 Cents =1 Dime. 

10 Dimes =1 Dollar. 

10Dollars=:l Eagle. 

N«T». The eagle is a ffold coin, tlie dollar and dime are silver coins, the cent 
te a copper coin. The mill is only imaginary, there being no coin of thai deoom- 
Inaiion. 

The dime being 1 tenth of a dollar, it occupies the first, 
or right hand place from the dollar — thus, 0.1. The cent, 
being 1 tenth of a dime, and consequently 1 hundredth of 
a dollar, occupies the second place, or place of hundredths 
— thus, O.Ol, The mill, being 1 tenth of a cent, and con- 
sequently 1 thousandth of a dollar, occupies the third place, 
or place of thousandths — thus, 0.001. Placing them to- 

d. d. c. m. 
gether, 1 111. This may be read, one dollar, one 
dime, one cent and one mill; or, one dollar, eleven cents 
and one mill — as eleven cents is equal to one dime and one 
cent. The same may be said of eagles and dollars — thus, 
25 dollars may be read 2 eagles and 5 dollars, since 20 dol- 
lars are equal to 2 eagles. Write 4 eagles^ 5 dollars, 8 

E. D. D. C. M. 
dimes, 3 cents, 5 mills — 4 5 8 3 5. This may be 
read, 4 eagles, 5 dollars, 8 dimes, 3 cents and 5 mills ; or, 45 
dollars, 83 cents and 5 mills. Hence, it is evident that the 
denominations in Federal Money are dollars and decimals of 
a dollar, and may be treated as Decimal Fractions. Federal 
Money is denoted by this character ($) placed before the 
figure. 

ADDITION OF FJBDERAIi MONET. 

RULE. 

Write the denominations, add and point the result aa in 
Addition of Decimals. 



EXAMPLES. 

I. If I buy a bushel of wheat for f2.25 — a bushel of cofi 

ClUBtTioRi. 1. Wliat la Federal Monday? 3. Wbut are ita denominatioiM? 
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for 91.32— four yards of cloth for $14,285; how much do 
T pay for the whole t 

2.25 

Note. Tbe icbolftr will do well l,^ 

to turn now to tbe rale for redacinfl^a ^ a chQtt 

ralgar fraction to a decimal. i4.^oO 

$17,855, Answer. 

2. Bought 8 yards of cloth for $16.25J — a [pair of 
shoes for 87^ cents; a hat for $4.33; a whip for 42 cents 
— a knife for 37^ cents. How much did I pay for the whole ? 

Ans. $22.25.5. 

3. Bought a cart for $17.62; awagony$62^; a plough, 
$7.48; 4 rakes, $1.26; 3;hoes, $2.15; a pitch-fork, 87 
cents. How much did the whole cost ? 

Ans, $91.88. 

4. Purchased a barrel of flour for $9.25 ; 4 pounds of 
tea, $2.08 ; 2 gallons of molasses, 64 cents ; 3 pounds of 
raisins, 37^ cents; 9 pounds of sugar, $1.21^; 8 yards 
of calico $2.23^. What is the amount of the whole ? 

Ans. $15,805. 

5. Add forty dollars, sixty-seven cents and three mills ; 
fix hundred seventy-nine dollars, twenty-five cents and 
seven mills ; one thousand and four dollars, five cents and 
five mills ; nine hundred, ninety-nine dollars, thirty-nine 
cents and nine mills . Ans. $2723.384. 

SUBTRACTION OF F£:I>I:RAL MONEY. 

RULE. 

Write the numbers, subtract and point the result as in 
Subtraction of Decimals. 



EXAMPLES. 

1. A man bought 50 bushels of wheat for $125.50 — ^sold 
it for $145.75. How much did he gain ? Ans. $20.25. 

2. Bought 26 bushels of oats for $8.49 — sold the same 
for $8.94. How much did I gain ? Ans. $0.45. 

3. Purchased a horse for $92 — lost on the sale of him 
$15.25. For how much did I sell him ? ^715. 76.75. 

4. Bought 2 barrels of flour for $22.50— but, it being 
damaged, I am willing to sell it at $4.25 less. What must 
I receive for it ? Ans. $18.25. 

5. Bought 8 yards of cloth for $36— gave a $50 bill. 
What must I receive in change ? Ans. $14. 
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6. Subtract 1 mill from $333. Ans. 332.999. 

7. Subtract half of a cent from $100,000. 

8. Bought a wood lot for $879 — sold the same for 
$1000.81. How much did I gain? 

9. If a man's wages in a year amount to $1434, and he 
spends $928.45, how much does he save at the end of the 
year? 

10. How much must be added to $32.50 to make $1000? 



MULTIPLICATION OF FEDERAL MONEY. 

RULE. 

Write the numbers, and point the product as in Multi- 
plication of Decimals. 



EXAMPLES. 

1. How much will six pairs of shoes cost, at $1.37^ a 
pair ? Operation. 

1.375 
6 



Answer^ $8.25.0 
It will be seen that the operation is the same a» in sim- 
ple numbers. The product will always be in the lowest 
denomination of the given sum, until distinguished by 
points. 

2. What will 9 sheep cost, at $3.75 each ? $33.75. 

3. How much must be paid for 45 bushels of corn, at 
$1.37 per bushel ? 

4. What will 38 pounds of sugar cost, at 13^ cents per 
pound? $5.13. 

5. What will 3doz. hats cost, at $4.75 each? $171. 

6. What will 75 doz. eggs cost, at 15^ cents a dozen ? 

Answer , $11,625* 

7. How much will a man spend in a year, if he spend 
12^ cents a day ? 

8. What will 55 yards of broadcloth cost, at $3.87^ per 
yard ? 

DIVISION OF FEDERAL MONEY. 

RULE. 

Write the numbers, and point the quotient as in Division 
of Decimals. 
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1. Bought 8 bushels of wheat for $17.d3. How much 
was it per bushel ? Answer^ $^2L 

2. Bought 9 pounds of tea for $3.37^. What was it per 
ptMiod T Operation. 

9)3.375 

.375, Answer. 

3. Bought tea to the amount of $3.37^, at 37^ cts. per 
pound. What quantity did I buy ? Answer^ 9 lbs. 

4. Bought 14^ bushels of corn for $21.75. How much 
was it per bushel ? Answer y 91.50. 

5. If a man pay $38,437} for 20} casks of lime, how 
much was it per cask? Answer ^ $1.87}. 

6. Bought 6 yoke of oxen for $450. What was paid for 
each OK t Answer, $37.50. 



SUPPLEMENT 

TO DBGUfAL FRACTIONS AND FEDERAL MONET. 

1. PuTcliased 49.5 pounds of butter of A, at 12} cents 
per pound ; 37.51 pounds of B, at 18f cents per pound ; 
155.05 pounds of G, at 20 cents per pound. How many 
pounds did I buy, and what was the cost of the whole T 

. i $44.23+. 

Answer, \ 242.06 pounds. 

2. When butter is worth 18 cents 4 mills per pound, how 
many pounds can be bought for $671.60? 

Answer, 3650 pounds. 

3. At 9 mills per yard, how many yards of tape can be 
bought for 45 dollars, 81 cents, 9 mills ? 5091 yards. 

4. If 5091 yards of tape be worth $45,819, what is 1 
yard worth ? Answer, 9 mills. 

5. What will 629.21 feet of boards cost, at $20.18 per 
thousand i 

6. If 40 yards of broadcloth cost $375, what cost 1 
yard? Answer, $9,375. 

7. What will 36 bushels 9 tenths of corn amount to, at 
1 dollar 5 tenths per bushel ? Answer, $55.35. 
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8. If corn be worth 3 and 5 tenths as milch as potatoes, 
which are worth 25 hundredths of a dollar per bushel, and 
rye 5 tenths more than corn, and wheat 3 and 4 tenths 
more than rye, what is the value of wheat ? $3.15. 

9. Bought 4 cords of wood for $12.28 ; 15 pounds of 
beef for $1.25. How much do I pay for the whole, and 
how much more for the wood than for the beef? 

10. How much must be paid for 36} bushels of peas, at 
$2.87} cents per bushel ? Answer, $104,937}, 

11. Bought 28 bushels of potatoes, at 28 cents a bushel ; 
45} bushels of apples, at 1.12} per bushel. How much 
did the whole cost, and how much more did the apples 
cost than the potatoes 1a i $59,027} whole cost. 

^'**- \ 43.347} difierence. 



It is customary for the merchant, when he delivers goods, 
to give also a bill of the articles, and their prices, with the 
amount cast up. Such bills are called Bills of Parcels. 



Concord, May 18, 1837. 
Mr. John Worthy, 

Bought of Peter Trustrum, 
5} bushel of oats, at $0.63 per bushel, $3,465 

12} •' wheat, at 1.50 *' " 18.750 

7} cords of wood, at 3.45 per cord, 25.875 



Received payment, $48,090 

Peter Trustrubi. * 



Mr. Benj. Savage, 

Bought of Joseph Easy, 
12} yard« of broadcloth, at $3.87} per yard ; 
5} casks " nails, " 5.50 " cask ; 

112 pounds '* iron, " .09} ** pound; 

16 *' "steel, " .18 " 

25 " " lead, " .09J " 

1 hhd. sugar, 8} cwt, 9.24 ** cwt. ; 

2} boxes of glass, " 7.50 per box. 



$191,610 



12 
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COMPOUND NUMBERS. 

AH preceding nambers faave been simple ; that is, num- 
bers whose sam may be expressed by a certain number of 
units of one and the same kind, as 356. By reference to 
Notation, it ^nll be seen,that this expression is 2 hnndreds, 
'5 tens and 6 units, which, instead of being written sepa- 
rate}y,are expressed as two hundred and Afly-six units,which 
are said to be of the same denomination. But if a man 
have 10 pounds and 2 shiMitigs, he cannot add them so as 
to make 12 pounds, nor 12 shillings, but they must be ex* 
pressed separately. So if a roan travel 3 miles and 25 rods, 
the sum is neither 28 miles, nor 28 rods, but they must, in 
like manner, be expressed, the miles and the rods each by 
themselves. So of feet and inches, barrels, quarts and 
pints. These are called different denominations. Hence, 
compound numbers are those which treat of quantities con- 
sisting of dHTerent denominations. 

TABLES OF COMPOUND NUMBERS. 

MONEY. 



I. Federal Money • * 
10 mills make 1 cent, cU 
10 cents 1 dime, d. 

11^ dimes 
10 dollars 



II. English Money. 
4 farthings, qrs. make 

1 penny, rf. 
1 dollar, dfo/.|l2 pence 1 shilling, 5. 
1 eagle, e.|20 shillings 1 pound, /or J^. 



III. Time.i 
60 seconds, s, make 

1 minute, m. 

60 minutes, 1 hour, h 

24 hours, 1 day, d. 

7 days, I week, w. 

366Jrf. or 365 £^. 6^., or 

52 weeks, 1 year, yr. 



IV. Troy Weight.t 
24 grains, grs. make 

1 penny weight, ptot. 
20 penny weights, 

1 ounce, 02. 
12 ounces, 1 pound, lb. 

Apothecaries' Weight. 
20 grains, gr. make 

1 scruple, 9. 

3 scruples, 1 dram, 3. 

8 drams, 1 ounce, J. 

12 ounces, 1 pound, lb. 



**Tli6 ftboye denominations of Federal Money are authorized by 
the tewt of the United States; but, in the transaction of business in 
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New-England we seldom hear any of them named bat dollara aad 
cents. 

^ A coin is a piece ofniOTiey stamped, and having legal value. The 
coins of the United States are, three o£ gold ; the eagle, half eafflt 
and quarter eagle ; 'five of silver, the dollar, half-dollar, qnarter><fol- 
lar, dime and naif-dime ; and two of copper, the cent and half>cenft. 
Of the small foreim coins current in the United States, the most 
common are the Mew-Eagland faur'penee'half'pennjff or New- York 
sixpence, worth 64 cents; and the JNew-£ngland mneptnce, or New- 
York shilling, worth ld| cents. The value of the several denomt* 
nations of English money is diffi^rent in difierent places. A dollar 
is reckoned at 4^. Qd. in England, os. in Canada, 6^. ia New-JSos- 
land, Virginia and Kentncky; 89. in New- York, Ohio and Ncffth- 
Carolina ; 7g. 6d. in Pennsylvania, New-Jersey, Delaware and Ma- 
ryland, and 4s. Sd. in South-Carolina and Georgia." 

t ** The year is commonly divided into 12 months, as in the fol- 
lowing table, called calendar months : 
Months, Days. M. D. M. D. M. D. 



1 January, 31 

2 February, 28 

3 March, 31 



4 April, 30 

5 May, 31 

6 June, 30 



10 October, 31 

11 November, 30 

12 December, 31 



7 July, 31 

8 August, 31 

9 September, 30 
Another day is added io February every fourth year, making 29 

days in' that month, and 366 in the year. Such years are called Bis- 
sextile, or Leap Year. To know whether anj^ year is a common or 
leap year, divide it by 4 ; if nothing remain, it is leap year ; but if 1, 
2 or 3 remain, it is 1 st, 2d or 3d afler leap ^ear. The number of days 
in the several months may be called to mind by the following verse : 

Thirty days hath September, 

April, June and November; 

All the rest have thirty-one. 

Excepting February alone. 

Which hath twenty -eight, nay more. 

Hath twenty-nine one year in four. 
The true solar year consists of 365 days, 5k. 48m. 57^., or nearly 
365| days. A common year is 365 days, and one day is added in 
leap year to make op the loss of | of a day in each of the preceding 
years. This method of reckoning was ordered by Julius Cesar, 40 
years before the birth of Christ, and is called the Julian Account, or 
Old Style. Bnt, as the true year falls 11m. 3s. short of 365| days, 
the addition of a day every fourth ye«r was too much by 44m. 1^. 
This amounted i'» one day in about 130 years. To correct this error . 
Pope Gregory, in 1582, ordered that 10 days should be struck out or 
the calendar, by calling the 5th of October the 15th ; and to prevent 
its recurrence, he ordered that each succeeding century divisible by . 
4, as 16 hundred, 20 hundred and 24 hundred, should be leap years, 
but that the centuries not divisible by 4, as 17 hundred, 18 hundred, 
and 19 hundred, should be' common years. This reckoning is called 
the Oregorian, «r New Style. The New Style differs now 12 dayg 
from the Old Style. 

t ** The original standard of all our weights was a com of wheat 
taken from the middle of the ear, and well dried. These were called 
groins, and 32 of '^them made one penny weight. But it was after- 
wirda tbonghi aoffioient to divide Uus same penny weight into 21 
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equal parts, atill calling the parts grains, and these are the basis of 
the table of Troy weight, by which are weighed gold, silver and jew- 
elry. Apothecaries' weight is the same as Troy weight, onl^ having 
different divisions between grains and ounces. Apothecaries make 
use of this weight in compounding their medicines, but they buy and 
sell their drugs by Avoirdupois weight. In boyine and selling 
coarse and drossy articles, it became customary to allow a greater 
weight than that used for small and precious articles, and this custom 
at length established Avoirdupois, or common weight, bv which all 
articles are weighed with the following exceptions. Avoirdupois 
weight is about one sixth part more than Troy weight, — the former 
being 7000 grains, and the latter 5750 grains. In buying and selling 
by the hundred weight, 28 pounds have been called a quarter, 113 
pounds a ewt. ; but this practice of grossing, as it is called, is now 
pretty generally laid aside, and 25 pounds are considered a quarteri 
and 4 quarters (100 pounds) a hundred weight." 



AvoirdupoiSf or Common 


Weight. 


16 drams 


make 


1 ounce, oz. 


16 ounces 


(( 


1 pound, lb. 


28 pounds 


(( 


1 quarter, qr. 


4 quarters 


« 


1 hundred, cwt. 


20 hundred 


(( 


1 ton, ton. 



MEASURES. 





VII. 


Long Measure.* 




3 barley-corns 


make 


1 inch, in. 


12 inches 


t( 


I foot, ft. 


3 feet 


t€ 


I yard, yrf. 


5^ yards, or 16^ 


feet, 


1 rod, or pole, rrf. 


40 rods 


(( 


1 furlong, /wr. ' 


8 furlongs 


(( 


1 mile, mi. 


3 miles 


<( 


1 league, ha. 


69^ miles 


(( 


1 degree, deg. 


360 degrees 


(t 


I circle of the earth. 




7-^Q inches 


make 


1 link, Ik. 






25 links 


(i 


1 rod, rd. 






4 rods, or 


100 li., 


I chain, cha. 






80 chains 




I mile, mi. 





*«The original standard of English Long Measure, was a barley- 
eorn taken from the middle of the ear, and well dried. Three of 
these in length were called an inch, and then the others as in the ta- 
ble. Long Measure \s employed for denoting the distance of places, 
and for measuring where length only is concerned. When measare 
is applied to surface where both length and breadth are concerned, it 
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is c&Ded Square MeAsure. A sqaare ineii is a sqaare measariDg an 
inch on every side. The table of Square Measure is made from that 
of Long Measure, by multiplyiog the several numbers of the latter 
into themselves. Thus 12 inches are a foot in length ; a square foot, 
then, is a square which measures 1 foot, or 12 inches on every side, 
and contains i2'X.l2=l44 square inches. Three feet in lengtli make 
a yard. A square yard is a square measuring 3 feet on each side ; 
but sucn a square contains (see figure) nine (3X3=9) 
square feet ', and when we say that a surface contains so 
many square feet, or square yards, we mean that the sot* 
face is equal to such a number of squares — meaning a foot. 



or a yard, on each side/' 

VIII. Ciotk Measure. IX. Square Measure. 



2| inches make 1 nail, 



4 
14 
3 
5 



nails 

quaften 

quarters 

quarters 

quarters 



37.2 in. 



1 quarter, - qr, 

1 yard, yd. 

] ell Flemish, £. Fl. 
1 ell English, £. £. 
1 ell French, E. Fr. 
1 ell Scotch, E. S. 



7ia.il44 inches make 1 squ. foot^^ 



9 feet 
30i yards 
272^ feet 
40 rods 
4 roods 
640 acres 



u 
I. 
it 
it 
u 
u 



1 squ. yard, yd 
1 sqd. rod, rd 
1 squ. rod, rd 
1 rood, to 

1 acre, acr 
1 squ. mile, mt 



10 square chains make 1 acre, acr 

6400 chains make 1 square mile, mi. 



X. Solid, or Cubic Measure. XI. Wine Measure.^ 



1728 inches make 1 foot, 
27 feet " 1 yard, 
40 feet of round timber^ | 

or 
50 feet of hewn timber, 
128 feet make 1 cord. 



yd. 

1 ton. 

cor. 



pi 



4 gills make 1 pint, 

2 pints ** 1 quart, 

4 quarts ** I gallon, 

31 i gallons 1 barrel, 

63 gallons 1 hothead, khd 

2 hogsheads 1 pipe, p 

2 pipes 1 tun, t 



C 



NoT£. The wine gallon contains 231 cubic inches. 

* " Four pounds of Troy Weight of wheat, gathered from the mid^ 
die of Uie ear, and well dried, were called one gallon ; and this was 
the original standard of all English measures, both liquid and dry ; 
and this was the same as the present wine gallon. But, in time it 
became customary to use a larger measure in selling cheap liquors ; 
and this custom at length established the Beer Measure, which bears 
about the same proportion to Wine Measure that Avoirdupois does 
to Troy Weight. The Dry Measure was also made larger than the 
Wine Measure, and was at length established at about a mean be- 
tween Wine and Beer Measure. By Wine Measure, are measured 
wine, all kinds of spirits, cider, vinegar, oil, &c. By Beer Measure 
are measured ale and beer, and by Dry Measure all kinds of dry 
poods— corn, grain, salt, roots, fruit, &c. A standard bushel is 18^ 
inches diameter, and 8 inches deep. The statute bushel for measur* 
iae ooal, ashes and lime, in Vermont, contains 38 quarts, or 2553.6 
cnbic inches." 

When measure is applied to solids which have length, 
breadth and thickness, it is called solid, or cubic measure. 
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A solid inch is a body or block, having six sides, each of 
which is an inch square, and the number of inches in a 
solid foot is equal to the number of such blocks that would 
be required to make a pile a foot square and a foot high. 
Now it would require 144 blocks to cover a square foot one 
inch high. Hence to raise the pile 12 inches high would 
require 12 times 144=1728 blocks or inches. In like man- 
ner it would require 9 solid blocks, a foot each way, to 
cover a square yard to the height of one foot, and. 3 times 
9=27, to raise it 3 feet, or make one solid yard. A cord 
of wood is sometimes called 8 feet. In this case four feet 
in length, four in breadth, and one in height=: 16 solid feet; 
or 8 feet in length, 4 in breadth, and 6 inches in height, a 
foot; that is,^ of a cord is called one foot, f ,two feet, &c. In 
measuring lands, roads, &.C., the distances are usually taken 
in chains and links. In ordinary business, feet and inches 
are the most common measures. By forty feet of round 
timber, in the table of solid measure, is meant so much 
round limber as will make forty feet after it is squared. 

XII. Ale, or Beer Measure. XIII. Dry Mectsure, 



2 pints, pts. make 

1 quart, qt, 

4 quarts 1 gallon, gal. 

36 gallons 1 barrel, bar. 
54 gallons ] hogshead, hhd, 

2 hogsheads 1 butt, butt. 

2 butts 1 tun, tun. 

NoTx. The Ale Gallon contains 282 
|eubic or solid inches. 



2 pints, pts. make 1 quart, qt. 
4 quarts 1 gallon, gal. 

I peck, pk. 

1 bushel, bu. 

1 quarter, qr, 

1 chaldron, ch. 
Note. A ^llon dry measare 
contains 2684 cubic inches. 



8 quarts 
4 pecks 
8 bushels 
4 quarters 



A Winchester bushel is 18^ inches in diameter, 8 inches deep, 
and contains 21502. cubic inches. The coal bushel must be 19} in 

ches in diameter, and 36 bushels heaped up make a London chal 
dron of coal, the weight of which is 3156 lbs. Avoirdupois. 



XIV. Circular Measure* 



60 seconds, '' make 

60 minutes^ 

30 degrees, 

12 signs, or 360® 



1 minute, ' 
1 degree, *^ 
1 sign, s. 
1 circle. 



*'* Every circle, without regard to its sise, is supposed to be divid> 
ed into 360 equal parts, called degrees, and these again to be subdivid- 
ed into minutes and seconds ; so that the absolute quantity expressed 
by any of these denominations must always depend upon the size of 
the circle. In this measure are reckoned latitude, longitude, and 
the planetary motions." 
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XV. Miscellaneous. 



12 units^ or things, make 

1 dozen^ doz, 
12 dozen 1 gross, gro. 
12 gross, or 144 doz. 

1 great gross, G. gro. 
20 things 1 score. 

24 sheets of paper, 1 quire. 



20 quires 
112 pounds 

6 points 
12 lines 

4 inches 

6 feet 



1 ream. 
1 quintal. 
1 line. 
1 inch. 
1 hand. 
1 fathom. 



Note. PoIdU and lines are applied 
to measuring pendulams of clocks; 
hands to measuring horses ; fathoms 
to measQTing depths of the sea. 



A gallon of train oil weighs 

A stone of butcher's meat 

A gallon of molasses 

A stone of iron 

A firkin of batter 

A fother of lead 

A barrel of flour 

A ** of pork or beef 

A '' of soap 

A quintal of fish 



Books, 
When a sheet is folded 
into two leaves it is called 
Folio. 

When folded into 4 leaves 
it is called Quarto. 

When folded into 8 leaves 
it is. called Octavo. 

When folded into 12 leaves 
it is called Duodecimo, or 
12mo. 

When folded into 18 leaves 
it is called ISmo. 

When folded into 24, it is 
called 24mo. 

When folded into 48, h is 
called 4Smo. 

7^ pounds. 

8 

11 

14 

56 

lOJ^cwt. 
196 pounds. 
200 
256 
112 



(( 



(t 
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REDUCTION. 

Reduction is the changing of numbers from one de- 
nomination to another, without altering their value. 

1. In ^6, 78. 8d. 2qrs., how many farthings ? 

For Operation, see next page. 

aoxtTioirs. 1. What is Redaction ? 9. By what numbers do you multiply 
in example 1st? and why ? 
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Operaiion, 

£6, 7s. 8d. 2qr. It is plain, that, if in one 

20 pound there are 20s. in six 

pounds there are 6 times as 

127 many, or 120s. ; and in <£6, 

12 7s. there are 127s. Again, 

if, in one shilling there are 

1532 12d. in 127s. there are 127 

4 times 12, which, with the 8d. 

added, equals 15;)2d. Last- 



6130qr8., Ans. ]y, it is evident that, if in 1 
penny there are 4 farthings, in 1532d. there are 4 times the 
number of farthings, or 6130, the 2qrs. in the given ques- 
tion being added. Hence it appears, that in any given 
number of pounds there are 20 times as many shillings as 
pounds, 12 times as many pence as shillings, and 4 times 
as many farthings as pence. This process is called Reduc- 
tion Descending, because higher denominations are brought 
into lower. 

2. In 6130 farthings, how many pounds ? 

Operation. It will be seen that this ques- 

4)6130 tion is the reverse of the former ; 

and as 4 farthings are equal to 1 

12)1532 2qr8. penny, so the number of pence 

in 6130qrs. will equal the num- 

2[0)12|7 8d. ber of times it contains 4, or 

1532d. and 2qrs. over. Again, 

Ans. £6 7s. Sd. 2qrs. as 12d. are equal to 1 shilling, 
•o in 1532d. the number of shillings will equal the num- 
ber of times it contains 12, or 127s. and 8d. over. Lastly, 
since 20s. is equal to 1 pound, 1278. must equal 6 pounds 
and 7s., because 20 is contained in 127s. 6 times, and 7s. 
over. It is always to be remembered, that the remainder 
is of the same denomination as the dividend, whatever 
may be the divisor. This latter process is called Reduc- 
tion Ascending, because lower denominations are brought 
into higher. By these examples, it appears that Reduction 
Ascending and Descending mutually prove each other. 
From the preceding operations we derive the following 
Rules : 
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Reduction Descending* 

RULE. 

Multiply the highest de- 
nomination given by as many 
of the next lower as it takes 
to make one of the higher, 
observing to add the next 
lower denomination to the 
product. Multiply pounds 
by what makes a pound; shil- 
lings by what makes a shil- 
ling, and so on, until you 
have reduced it to the de- 
nomination sought in the 
question. 

English Money. 



Reduction Ascending, 

RULE. 

Divide the denomination 
given by as many of that de- 
nomination as it takes to 
made one of the next higher. 
Divide farthings by as many 
farthings as it takes to make 
a penny ; pence by as many 
pence as it takes to make a 
shilling, and so on, until you 
have reduced it to the de- 
nomination required. 



EXAMPLES. 

3. In 624 pounds, how 
many farthings? 

5. If 6 shillings make a 
dollar, how many dollars in 
780<£ 18 s.? 

7. How many pence in 
24£16s. lid. ? 

9. How many guineas, 28s. 
each, in 49;£ ? 



EXAMPLES. 
4. In 599040 farthings, 
how many pounds? 
^ 6. In 2603 dollars, how 
many pounds and shillings ? 



pounds 



in 



8. How many 
5963 pence ? 

10. How many pounds in 
35 guineas ? 



11. In 18 lbs. 11 oz. 6pwt. 
ISgrs., how many grains ? 

13. Bought jewelry weigh- 
ing 1 lb. 10 oz. 15 pwt. 20 grs. 
Paid $0.04 per grain. What 
did I pay ? 



Troy Weight. 



12. In 109122 grains, how 
many pounds ? 

14. If I pay $437.60 for 
jewelry, at the rate of $0.04 
per grain, what was the 
weight ? 



Avoirdupois Weight 



15. In 5 tons, 16 cwt. 3 
qrs. 12 lbs. 14oz. lOdrs. how 
many drams ? 

17. What will be the cost 
of 40 tons of lead, at $0.12 
per pound ? 



16. Reduce 3350762 drs. 
to tons. 

18. Bought lead to the 
amount of $10752. at. $0.12 
per pound. What was the 
weight? 



QuBSTions. 3. What is the process called ? 4. By what numben do you di- 
vide In qaeition 3 ? and why f 5. What is this process called ? 6. What is the 
rule for Redaction Ascending i 7. For Reduction Descending ? 
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19. What must 1 pay for 
20 tons, 18 cwt. of hay at the 
rate of 5 cts. per pound ? 



20. How much hay can be 
bought for 1234.08 at 5 cts. 
per pound? 



Apothecaries* Weight. 

21. Reduce 6 lb. 10 S. 22. In 39836 grains, how 
73 3. 2 B. 16 grs. to grains, many pounds ? 

23. Reduce 21 ib. 11 S* 24. In 126453 grains, how 
35 3. 1 3. 13 grs. to grains, many pounds ? 

Long Measure. 



25. Reduce 640 degrees 
to feet. 

Note. To reduce degrees 
to statute miles, multiply first 
by 69, and for the ^ in the 
multiplier take ^ of the mul- 
tiplicand — ^Thus : 

2)640 degrees. 
69J 

5760 
3840 
320 



26. In 234854400 feet, 
how many degrees ? 

Note. To divide by 16J, 
first reduce 16} to halves and 
the dividend also to halves — 
Thus, 16^=33 half feet; and 
234854400=469708800 half 
feet, which divided by 33 
gives 142338 rods. 



44480 miles. 

27. How many barley corns 
will reach across the Indian 
Ocean, it being 45 degrees ? 

29. A teamster, after trav- 
elling 20 miles, met a man 
who offered him as many 5 
cent pieces for his load, as 
his larger wheel had turned 
round times since he com- 
menced his journey, the wheel 
being 20 feet in circumfe- 
rence. How much did he 
get for his load ? 
. 31. How many barley corns 
will reach round the globe, it 
being 360 degrees ? 



28. How many degrees in 
594475200 barley corns ? 

30. If a teamster receive 
for his load $264.00, being 
paid 5 cents for each revolu- 
tion of the larger wagon 
wheel, the circumference be- 
ing 20 feet, how far had he 
travelled ? 



32. In 4755801600 barley 
corns, how many degrees? 
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Land, or Square Measure, 

33. If ia a county there 34. How many square 
are 1200 square miles, how miles in 122880000 square 
many square rods are there rods ? 
in this county 1 36. In 2697235200 square 



35. How many square inch- 
es in 430 square acres ? 



inches, how many square 
acres ? 



Solid, or Cubic Measure. 



37. How many solid inches 
in 10 cords of wood ? 

39. In 40 cords, how many 
cord feet 7 

41. How many solid inch- 
es in a pile of timber contain- 
ing 54 tons ? 



38. Reduce 2211840 solid 
inches to cords. 

40. In 320 cord feet, bow 
many cords 1 

42. In 3732480 solid inch- 
es of round timber, how ma- 
ny tons ? 



Cloth Measure, 



43. Reduce6324yds.3qrs. 
3 na. to nails. 

45. What will 54yds. 3qrs. 
Ona. of cloth cost, at 12^tB. 
an inch ? 



44. How many yards in 
101199 nails? 

46. If 1 buy cloth to the 
amount of $246.37^, at the 
rate of 12^ cts. per inch, how 
many yards do I buy ? 



Wine Measure* 



47. In 5 tuns, how many 
quarts 7 

49. What will be the cost 
of 8 hhds. of wine, at $0.05 
per pint 7 



48. In 5040 quarts, how 
many tuns? 

50. How much wine can 
be bought for $901.60, at 5 
cents per pint? 



Ale, or Beer Measure. 



51. What wUl 40 hhds. of 
beer cost, at $0.02 per pint 7 



52. How much beer can 
be bought for $345.60, at 2 
cents per pint 7 



Dry Measure, 



53. Reduce 8 ch. 10 bush. 
3 pks. 7 qts. 1 pt. to pints. 

55. How many pints in 30 
bushels 7 



54. In 19135 pints, bow 
many chaldrons 7 

56. In 1920 pints, bow 
many bushels 7 
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Circular Measure. 



57. In 6 s. 28 deg. 10 m. 
8 sec, how many seconds ? 

69. Reduce 7 s. 2P 30' 
29" to seconds. 



58. Reduce 749408 sec- 
onds to signs. 

60. In 833429 seconds, 
how many signs ? 

Time. 

61. How many minutes in| 62. In 5303925 minutes, 

how many years ? 
64. In 219326400 seconds^ 



10 yrs. 30 days, 18 hrs. 45 m.? 

63. How many seconds 
from May 1, 1830, to April 
12, 1837, inclusive 7 

65. Alexander the Great 
ascended the throne 332 yrs. 
before the Christian era : — 
How many minutes from that 
period to 1837 ? 



how many years ? 

66. In 1140807240 min- 
utes, how many years ? 



SUPPUBMENT TO REDUCTION 

OF WHOLE. NUMBERS. 



1. How many dollars in ^480, 18 s. ? Ans. $1603. 

2. In <£332,16 s. 8 d. how many ninepences? 

Answer, 8875 and 5d. 

3. How many times will a regular clock strike in 400 
years? Answer, 22776000. 

4. A man sold four trees standing in the forest, measur- 
ing as follows : 6 tons, 5 tons, 4^ tons, 3 tons ; at 12^ cts. 
per foot. What was their value ? Answer, $92.50. 

5. A man buys 20 tons of hay, at 45 cts. per 100 cwt. 
He pays a man 62^ cts. a day for himself, and 50 cts. for his 
team. It takes him 6 days to cart it. How much does 
the hay cost him? Answer, $186.75. 

6. How many plank one foot wide will it take to cover 
a bridge 60 rods in length, and 2 rods wide, and what will 
it cost at 20 cts. per hund. feet ? j ) 990 plank. 

^"*- i $65.34 cost. 

7. If a boy be paid for wheeling a bushel of apples over 
said bridge 1 mill for every revolution of the wheel, which 
is 5 feet in circumference, how much does he receive ? 

Answer, 19 cts. 8 m. 
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8. What will 2 tons of molasses amount to, at 6} cents a 
pint ? Answer, $252. 

9. A Vermonter, being in Boston, 80 miles from home, 
sold his dog and returned. At 6 o'clock, the following 
night, the dog leflhis new master, and at 6 o'clock the next 
morning stood at the door of his former master. How 
many steps did he take of 8 inches each? 

10. What will the plastering of a room, 15 feet square, 
the walls 9 feet high, amount to, at 23 cts. a square yard, 
deducting for 2 doors, 7 feet by 3, and 2 windows, 5 feet 
by 3? Answer, $17.71. 

11. How much time would a person lose in 20 years, 
by lying in bed J hour later every day than he ought ? 

Answer, 152 days, 4 hours, 30 minutes. 

12. How many cords of wood would a man draw in 6 
weeks, drawing 4 loads a day, and 6^ cord feet at a load ? 

Answer, 117 cords. 

13. A merchant failing in trade,owes A i£15, 7 s. 9 d. ; 
B.£69, lis. 6d.; C£ 102, 16s. lid.; D .£41, 19s. lOd.; 
£ <£139, 17 s. 5d. His whole estate is valued at £200. 
How much does he owe more than he is worth ? 

Answer, £ 69, 13 s. 5 d. 

14. How many shingles will cover the roof of a factory 
100 feet in length, one side of the Toof being 40 feet in 
width, if 4 shingles in width cover 2 feet in length, and 2 
courses make a foot ? Answer, 32,000. 

15. How many boxes, each 12 lbs., can be filled from a 
hogshead of sugar containing 7 J cwt. Answer^ 70. 

16. In 46 bales of cloth, each containing 24 pieces, and 
each piece 42 ells Flemish, how many yards ? 

Answer, 34,776 yards. 

17. The sun travels through 6 signs of the zodiac in 
half a year. How many degrees, minutes and seconds ? 

Answer, 180 deg., 10,800 m., 648,000 sec. 

18. How many English crowns, at 6 s. 8 d. each, in 10 
English guineas, at 28 s. each, and 24 pistoles, at 22 s. each ? 

Answer, 121 c. 1 s. 4 d, 

19. The forward wheels of a wagon are 14 J feet in 
circumference, and the hind wheels 15f feet. How many 
more times will the forward wheels turn round than the 
hind wheels, in running from Concord to Boston, the dis- 
tance being 60 miles? 

Answer, 1734, rejecting fractions. 

J2 
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REDUCTION OP FRACTIONS. 

1. Reduce ^l^ of a pound to the fraction of a penny. 

We have seen that integers of a higher denomination are 
brought into integers of lower, by multiplication ; (see p. 
108,) and also that fractions are multiplied either by multi- 
plying the numerator, or dividing the denominator. (See 
p. 68.) Pounds are reduced to shillings by multiplying by 
20, and shillings to pence by multiplying by 12. There- 
fore, to reduce -^^ of a pound to the fraction of a penny ^ 
multiply the fraction by 20 and 12, thus : 

yiTX20X 12=f |S=f , Answer. Or thus : 

1 
6 H i$$i0 5 



5=1^, Answer, 



6 
As the numerator of the fraction is to be multiplied, place 
it with its multipliers on the right of the line, and 288, the 
divisor, on the left. Cross 288 and 12, and write 24 in the 
place of the larger number ; 4 is contained in 20 five times, 
and in 24 six times. The answer, then, is 5 divided by 6, 
or 1^, in the lowest terms of the fraction. 

NoTs. It will be seen, that the only difference between reducing 1 pound 

to pence, and _4._. of a pound, is, that in the latter case the raultiplicand is a 

a o o 
namber divided ; consequently, having multiplied the numerator as we should 
a whole number, we divide the product by the denominator. To divide tlie 
product is the same as to divide the multiplicand. 

To change fractions of a higher denomination into frac- 
tions of a lower denomination, we have the following 

RULE. 

Multiply the numerator of the fraction, or divide the de- 
nominator by all the denominations between it and that de- 
nomination into which it is to be reduced, including the 

lower denomination. 

EXAMPLES. 

1. Reduce -^^ of a pound to the fraction of a penny. 

Answer, f . 

2. Reduce ^tjVit^ ^^ the fraction of a farthing. Ans.<, f . 

3. What part of a pound is -^^ cwt. ? . Answer , f . 

4. Reduce ^ of a yard to the fraction of a nail. 

Answer y §. 

5. Reduce xtVv ^^ ^ pound to the fraction of a farthing. 
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OpertUion, 
1 

n 



2 



It has been shown (see p. 106) that 
Reduction Ascending is the reverse 
of Reduction Descending, and also, 
(p. 70) that a fraction is divided, 
either by dividing its numerator, or 
multiplying its denominator. Far- 

. ^ . things are reduced to pence by di- 

i—i, Ans. ^i^ji„g by 4, and pence to shillings 
by dividing by 12 ; shillings to pounds by dividing by 20. 
Therefore — To reduce i of a farthing to the fraction of a 
pound, divide the fraction hy 4, 12 ajid 20. 
1. What part of a pound is J of a farthing? 



Operation. 
JX4X12X20=T^VTr 



Or thus, 2 

4 

12 

20 



1920 



l=T^V?y Answer, 



To change fractions of lower, into fractions of higher 
denominations, we have, then, this 

RULE. 

Multiply the denominator of the fraction by all the de- 
nominations between it and that into which it is to be re- 
duced, and write the product under the numerator of the 
given fraction. 

2. Reduce |^ of a penny to the fraction of a pound. 

Operation. 



f X12x20z=tA^=^^^: or thus, 6 

12 
4 



$ 



As the de- 
nominator of 
the fraction is 

to be multi- 

Answer, 288|l2-^. plied for a di- 
visor, place it with its multipliers on the lefl of the line. 
Then, by cancelling 5 on the right of the line, and 20 on 
the left, equal J : therefore cross 5 and 20, and write 4 on 
the left. Multiply the remaining numbers on the lefl to- 
gether, for a divisor. We have, then, the answer in the 
lowest terms of the fraction, ^|-g-. 

3. Reduce f of a penny to the fraction of a pound. 
_, Answer^ ^-^hr* 

dostTioifi. 1. What would be your multipliers in reducing tbe fraction of 
a poand to the fhietion of a penny f 
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4. Reduce ^ of a farthing to the fraction of a pound. 

Answer, ^uVrr- 

5. What part of a cwt is f of a pound ? Ans., ■^. 

6. Reduce f of a nail to the fraction of a yard. 

Answer, J^. 



REDUCTION. 



DESCENDING. 

1. Reduce y^>^ of a pound 
to the fraction of a farthing. 

3. Reduce ^^ of a pound 
to the fraction of a penny. 

5. Reduce 2^9 ^^ ^ guin- 
ea to the fraction of a penny. 

7. Reduce f of a guinea to 
the fraction of a pound. 



3f 

Guinea 1 
5sM 



4 



ASCENDING. 

« 

2. Reduce § of a farthing 
to the fraction of a pound. 

4. Reduce ^ of a penny to 
the fraction of a pound. 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. What fraction of a guin- 
ea is ^ of a pound ? 



£ 1 



1£ 



4=t, Answer. 



9. Reduce 7^ of a guinea 
to the fraction of a penny. 

11. Reduce ^ of a shil- 
ling to the fraction of a far- 
thing. 

13. Reduce 7^7 of a pound 
Troy to the fraction of an 
ounce. 

15. Reduce q^%2 ofahhd. 
of wine to the fraction of a 
quart. 

17. What fraction of a rod 
is y fl^4 of an acre ? 

19. Reduce ^^^ of a mile 
to the fraction of a rod. 

21. Reduce ^50^0 ®^ * 
degree to the fraction of a 
foot. 

23. Reduce -^ of a bush- 
el to the fraction of a gill. 



7 s. 



4 



s. 4 
1 gulDea. 



A=^jAnswer, 



10. What part of a guinea 
is 4^ of a penny 1 

12. What part of a shilling 
is f of a farthing ? 

14. What part of a pound 
Troy is f of an ounce ? 

16. What fraction of a hhd. 
is f^ of a quart ? 

18. What fraction of an 

acre is xt 2t ^^ ^ ^^ ^ 
20. Reduce ^-^ of a rod 

to the fraction of a mile. 
22. Reduce § of a foot to 

the fraction of a degree. 

24. Reduce ^ of a ^ill to 
the fraction of a bushel. 



REDUCTION OF FRACTIONS. 



117 



25» Redace^TJ-^^of atun 
to the fraction of a gill. 

27. Reduce -^ of J of 4 
pounds to the fraction of a 
penny. 

29. -^jj of a pound is ^ 
what fraction of 7 guineas? 

^ of a pound is ^ of what 
fraction of 7 guineas 1 

^ of a pound is ^ of -jii^ 
how many guineas ? 

31. Reduce ^aaJeoo ^^ ^ 



week to the fraction of a sec- 
ond. 

33. Reduce 7^1-377 of a 
year to the fraction of an 
hour. 



26. Reduce |^ of a gill to 
the fraction of a tun. 

28. -^ of a penny is -^ of 
^ of how many pounds? 

•^ of 1 penny is ^ of what 
oflfraction of 4 pounds? 

■^ of a penny is J of what 
fraction of 4 pounds ? 

30. Reduce | of ^^ of 7 
uineas to the fraction of a 
pound. 

32. Reduce f of a second 
to the fraction of a week. 



ofg 



34. Reduce \ of an hour to 
the fraction of a year. 



Note. All practical questions in the several foregoing Rales, viz. 
Multiplication and Division of Fractions by Whole Numbers ; Mul- 
tiplication and Division of Whole Numbers by Fractions ; Multipli- 
cation and Division of Fractions by Fractions ; also, Reduction of 
Fractions Ascending and Descending, mav be solved by one uniform 
mode of stating said questions, which will be given in the Rule of 
Three, and which supersedes the above Rules in Fractions. 

The foregoing Rules have been given as profitable exercises for 
the student, in practice, however, the student will be found to recur 
to the uniform rule stated and explained in the Rule of Three, as the 
most simple and expeditious process, and which he will always be 
able readily to retain in memory. 



To reduce FVactions to integers of lower denominations ^ 

and the reverse. 



1. What is the value of § 
of a pound ? 

§ of a pound reduced to the 
fraction of a shilling is §X20 
=^ of a shilling — which, re- 
duced to a mixed number (see 
p. 64) is 13^ 8. The ^ of a 
shilling reduced to the frac- 
tion of a penny, is JX12= 
-^=4 d. Hence, to reduce 
fractions of one denomination 



2. Reduce 13 s. 4d. to the 
fraction of a pound. 



In £1 there are 240 d. : 1 
penny then is ^ix^ of a pound, 
aiid 160 d., the number of 
pence in 13 s. 4d. is ^% of a 
pound, or 160 times as much 
as 1 penny. Therefore, to 
reduce integers of lower, to 
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to integers of a lower, we 
have this 

RuLi;. Multiply the nu- 
merator of the given fraction 
by as many of the next lower 
denomination as make 1 
that denomination in which 
the fraction is given, and di- 
vide the product by the de- 
nominator of the fraction. — 
If there be a remainder, pro- 
ceed as before, until it is re- 
duced to the lowest denomi 
nation. If there be still a re- 
mainder, place it at the right 
of the last answer. 

3. What is the value of | 
of a shilling ? 

Operation. 



fractions of a higher denomi- 
nation, we have this 

Rule. Reduce the given 
numbers to the lowest denom- 
ination mentioned, for a nu- 
oflmerator, and an integer of 
the denomination required to 
the same denomination for a 
denominator, and they will 
form the fraction required. 



1 



5 

m 



16=7i, Answer. 



4. Reduce 7 d. 2 qrs. to the 
fraction of a shilling. 

OperiUian. 
Integer. d. qrs. 

Is. 7 2 

12 4 



12 
4 



48 



6)30(5 
48(8, Answer. 



Or, we may reduce the far- 
things to the fractions of a 
penny, and reduce the whole 
to an improper fraction. 

Operation by cancelling. 



Thus 1^=^^. 2 

4 ift 



5. What is the value of ^ 
of a mile? 

7. What is the value of J 
of a degree ? 



8 



1 



5=5, iln*. 

6. Reduce 6 furlongs, 26 
po. 11 fl. to the fraction of a 
mile.^ 

8. Reduce 8 mi. 5 fur. 20 
poles, to the fraction of a deg. 



ClnxsTioiri. 1. Rule for redacihg fractions to integers of lower denomina- 
tions ? 9. Rule for reducing Integers of lower deaominatioDS to a ftaction of a 
higher? 
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9. What is the value of ^\ 10. Reduce 16 cwt. 1 qr. 

12 Ihs. 11 oz. lOfVdr. to the 
fraction of a tou. 

12. Reduce 3 w. 1 d. 9 h. 
36 m. to the fraction of a 
month. 

14. Reduce 8 oz. 11 pwt. 
10^ grs. to the fraction of a 
pound. 

16. Reduce 3' roo. 13 ro. 
90 feet, 108 in. to the fraction 
of an acre. 

18. Reduce 3 qrs. 2 na. to 
the fraction of a yard. 

20. Reduce 4 s. 6 d. to the 
fraction of a dollar. 

22. Reduce 11 cwt. qr. 
12 lbs. 7 oz. H drs. to the 



of a ton ? 

11. What is the value of ^ 
of a month 1 

13. What is the value of f 
of a pound Troy t 

15. What is the value off 
of an acre ? 

17. What is the value of ^ 
of a yard of cloth ? 

19. What is the value off 
of a dollar in shillings ? 

21. What is the value off 
of a ton ? 



fraction of a ton. 
23. What is the value of |^ 24. Reduce 49 gals, to the 



of a hogshead ? 



(fraction of a hogshead. 



Reduction of Vulgar Fractions to Decimal* 

1. Reduce ^ to a decimal fraction. 

In this example, ^ being a proper fraction, the numera- 
tor will not contain the denominator ; but, by annexing a 
cipher, which reduces it to tenths, we can divide by the 
denominator. In 1 unit there are 10 tenths, but the exam- 
ple is one half of a unit ; therefore, one half of 10 tenths, 
which is 5 tenths, will be the answer. Hence the 

RULE. 

I. Annex a cipher, or ciphers, to the numerator, and 
divide by the denominator. 

n. If there be a remainder, a cipher, or ciphers, may 
be annexed, and the process of division carried on until 
there be no remainder, or the quotient is sufficiently exact. 

The decimal places in the quotient must be equal to the 
number of ciphers annexed to the numerator. 

If, after division, the quotient does not contain so many, 
supply the deficiency by prefixing ciphers. 

duBSTioRs. ]. Rule for redacing a vulgar fraction to a decimal? 3. How 
many decimal places must tliere be in the quotient ? a If tlie quotient doei 
not contaia a tufficient numlier of figurei, wbat is to be done ? 
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2. Reduce f to a decimal fraction. Answer^ .75. 

3. Reduce %, ^ and f , to decimal fractions. 

Answer, .625, .125, .6. 

4. Reduce ^, f , f , i, and ^, to decimal fractions. 

ilii5t(7er, .875, .375, .75, .25, .5. 

5. Reduce ^ of § of f to a decimal fraction. 
Operation. 

6. Reduce f of |^ of ^, divided 
by f of f of ^, to a decimal frac- 
tion. Answer, 2.25. 

7. Reduce ^ to b, decimal 
fraction. Answer, .04. 

8. Reduce ^^ to a decimal 
fraction. Answer, .632071 +• 



4 


1 



4 


1.00 


« 


.26, ilnstrer. 



• 

To reduce a Decimal Fraction to a \ulgar. 

RULE. 

Write down the given decimal, as a numerator, and for 
a denominator, write 1, with as many ciphers annexed as 
there are figures in the numerator, and then reduce the 
fraction to its lowest terms. (See page 65.) 
1. Reduce .25 to a vulgar fraction. 

Operation* 
25 



25 



100 



J, Answer, 



2. Reduce .125 to a vulgar fraction. 

3. Reduce .45 to a vulgar fraction. 

4. Reduce .24 to a vulgar fraction. 
4. Reduce .945 to a vulgar fraction. 



Answer, ^. 

Answer, ^. 

Answer, ^. 

Answer, ^f . 



To reduce Integers of different denominations to a Deci- 
mal Fraction of a higher denomination, and the reverse. 



1. Reduce 4 pence 2 far- 
things to the decimal of a 
shilling. 
Operation. 

14 20 2 farthings is 

2 4.500 } of a penny ; 

then, by the 

.375 rule for reduc- 



ing vulgar fractions to deci- tegers may be obtained by 



2. Reduce .375 of a shil- 
ling to integers of lower de- 
nominations. 

As this question is the re- 
verse of the former, and as 
the decimal, .375, was ob- 
tained by dividing the inte- 
gers, it is plain, that the in- 



EXAMPLES IN REDUCTION. 



121 



mal, we have f =.5, or -^ oflmultiplying the decimal by 



a penny. This, placed at 
the right of 4 pence, 4.5, and 
divided by 12, the number of 
pence in a shilling, or be- 
cause 4 pence is -^^ of a shil- 
liiig* gives .375 of a shilling. 
Hence the Rule. 

Place the numbers one 
above another, the highest 
denomination at the bottom. 
Divide the lowest denomina- 
tion by as many of that as it 
takes to make 1 of the next 
higher denomination, writing 



the next higherdenomination, 
and so proceed until the 
whole shall be reduced to 
the required decimal. 



NoTs. Integers of different denom- 
inations may be reduced to a decimal of 
a higher, by reducing the given numbers 
to the lowest denomination mentioned 
for a numerator, and the integer, to 
which the given numbers are to be re 
duced, reduced to the same denomina 
tion for a denominator, and dividing 
tlie numerator by the denominator. 



3. Reduce 8 s. 4 d. 2 qrs. 
to the decimal of a pound. 
Operation. 



the same numbers. 
Operation. 
.375 
12 



4.500 
4 



2.000 
Hence the Rule. Multi* 
ply the given decimal by as 
many of the next lower de- 
nomination as it takes to 
make one of that in which 



the quotient at the right pfthe decimal is given; ob- 



4 
12 
2|0 



20 

4.500 

8.3750|0 



serving to point off as many 
places in the product, for 
decimals, as there are figures 
in the given decimal ; and so 
proceed through all the de- 
nominations — and the several 
numbers at the left of the de- 
cimal points will be the an- 
swer required. 

NoTfi. Pointing off the product is 
the same as dividing by the denominator 
of the decimal. 

4. Reduce .41875 to inte- 
grers of lower denominations. 
Operation, 
.4 J 875 
20 



.41875 



5. Reduce 4 oz. 4 pwts. to 
the decimal of a pound. 



s. 8.37500 
12 



d. 4.50000 
4 



qrs. 2.00000 
6. What is the value of .35 
of a pound Troy ? 
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7. Reduce 4 oz. 8 drs. to 
the decimal of a pound. 

9. Reduce 2 cwt 2 qrs. to 
the decimal of a ton. 

11. Reduce 3 qrs. 2 na. to 
the decimal of a yard. 

13. Reduce 20 h. 16 m. 48 
sec. to the decimal of a day. 

15. Reduce 24 s. 6d. to 
the decimal of a guinea. 

17. Reduce 8 rds* to the 
decimal of an acre. 



8. What is the ralue of 
.28125 of a pound? 

10. What is the value of 
.125 of a ton ? 

12. What is thd value of 
.875 of a yard 1 

14. What is the value of 
,845 of a day ? 

16. What is the value of 
.875 of a guinea? 

18. What is the value of 
.05 of an acre ? 



To reduce shilUngSf pence and farthings to the decimal of 

a poundf by Inspection. 

1. Reduce 7 s^ 8 d. 2 qrs. to the decimal of a pound. 
One shilling is -^ of a pound : therefore, two shillings is 
^y or -j^. Having, therefore^ any number of shillings giv- 
en, if we take one half the even number, they will be re* 
duced at once to the decimal of a pound. If there is an odd 
shilling, it is the same as ^^ of a pound : ^=.05. The 
farthing, which is ^-J^ of a pound, is made to occupy the 
lOOOths place. But ^^ is greater than xxiW ^J giio tr ' 
there will, therefore, be a loss of 24J00 ^^ every farthing ; 
but if we add one to the number, when they exceed 12 and 
do not exceed 36, and 2 when they exceed 36, the expres- 
sion will be nearly so many 1 OOOths of a pound. Example. 
Reduce 4 s. 6d. to the decimal of a pound. 

Operation. 

.2 half of the even shillings. 

.024 farthings in 6 d. 

.001 for excess of 12. 



.225, Answer, 
If we call the farthings in 6 d. ^g^q , there will be a loss 
of y^^(y=TTjW > ^^ ^e add 1 to the lOOOths place, we 
have, in this instance, precisely the decimal required. 
2. Reduce 7 s. 8^ d. to the decimal of a pound. 

Operation. 

•3 half of the even shillings. 

.05 for the odd shillings 

.034 farthings in 8^ d. 

.001 for excess of 12. 

.385, Answer. 
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3. Find by inspection the decimai expression of ISs. 9} 
pence, and 17 s. 8J d. Answer, x.914 and £.&B5. 

4. Reduce to a decimal by inspection the following sums 
and add them- together, viz : — 15s. 3d.; 8s. ll^d. ; 10 s. 
6|d. ; 1 s. 8}d. ; 2|d. Answer, 1.832. 

Decimals may be reduced back to shillings, pence and 
farthings, by reversing the above process. Doable the left 
hand figure, or tenths, for the shillings ; if the second figure 
be 5, or greater than 5, deduct 5 from it, and add I to the 
shillings. Then consider the second and third figures so 
many farthings ; if they exceed 12, deduct 1 ; if they exceed 
36, deduct 2. 

5. Find by ini^>ection the valae of J^.385. 

6. Find by inspection the ralue of ^.927. 

Answer, 18 s. 6d. 2qrs. 

7. Find by inspection the value of i£.491, and jf.964. 

Answer, 9 s. 9 d. 3qr8.-^198« 8d* 1 qr. 

N 

COMPOUND ADDinblf. 

1. A boy bought a slate ibr 4 d. and a book for 8 d. What 
did both cost ? Answer, la. 

2. If I buy I book for 2 s* 4 d., another for 4 s. 8 d., what 
do I pay for both ? Answer, 7 s. 

3. If a boy pay 4s. 8d. for asled, and 5s. for a wagon, 
what does he pay for both 1 Answer, 9 s. 8 d. 

4. How many shillings in 4 d* 8 d. 9 d. 3 d. 6 d. ? 

Answer, 2 s. 6 d. 

5. How many pounds are 8 s. 7 s. 4s. 3 s. 9s. 5 s. ? 

Answer, 1 j^ 16 s. 

6. How many yards are 3 feet, 4 feet, 5 feet, 6 feet? 

Answer, 6 yards. 

7. Bought two pieces of cloth ; one 10 yards, 1 foot ; the 
other 12 yards, 2 feet What was the length of both 
pieces 1 Answer, 23 yards. 

8. What is the amount of 1^ 4 s. 2 d. 3 qrs., and l(^ 
8 s. 3 d. and 2 qrs. ? Answer, 11 £ 12 s. 6 d. 1 qr. 

9. Add4.£5s. 6d3qrs., and5^ 17s. 7d. 2qrs. 

£. 5. dL qrs» 

In adding the first column, or 4 5 6 3 

column of farthings, we find the 5 17 7 2 
amount to be 5 farthings. Now as - 

4 farthings are equal to 1 penny, we 10 3 2 1, Ans. 
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write the 1 farthing over, in the line of farthings, and carry 
the 1 penny to the column of pence. One to 7 is S, 
and 6 are 14 d. In 14 d. there is 1 shilling and 2 d. over, 
which we write in the column of pence, carrying the 1 s. 
to the column of shillings. One added to 17 is 18, and 5 
are 23. In 23 s. there is 1^ and 3 s. over, which we write 
in the column of shillings, and carry 1 to the column of 
pounds. 

Had the numbers to be added in the question been simple 
nambers, we should have had none to carry, because 5, in 
the column of units, is not equal to 1 in the column of tens. 
Again, had 14 been in the column of tens, we should have 
written 4 and carried 1. Lastly, had 23 been in the column 
of hundreds, we should have written 3, and carried 2, be- 
cause 23, in the right hand column, is equal to 2 in the 
left, and 3 remain ; or, 23 hundred is equal to 2 thousand, 
and 3 hundreds remain. 

From the foregoing questions and illustration we derive 
the following Definition and Rules. 

COMPOUND ADDITION 

Is the adding of numbers of different denominations. By 
different denominations is meant a different name — as shil- 
lings, pence, farthings, dec. Were the numbers given to 
be added, all pence, or all farthings, there would be but one 
denomination. 

RULE. 

1. Write numbers of the same denomination directly 
under each other, pounds under pounds, shillings under 
shillings, 6lc. 

2. Begin to add at the right hand column, observing to 
carry one for as many in that column as make one in the 
next left hand column. 

Proof — the same as in addition of simple numbers. 



EXAMPLES. 

1. Bought 4 books at the following prices, viz : 1<£ 48. 
6d.;2£3s. 8d.; 2j£19s. lid.; 2 s. 3d. 2qrs. To what 
did they amount ? Answer^ 6.£ 10 s. 4 d. 2 qrs. 

2. Add the following numbers: 46<£26s. 7d. 3qrs. ; 
49^]8s. 5d. Iqr.; 57<£ 178. 9d. 2qrs.; 102<£19s. 
10 d. 1 qr. Answer, 258 J^ 2 s. 8 d. 3 qrs. 
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a Add 286$ 12 c. 6ni.; 347$ 20c 4ni.; 119$ 18c. 
7 m. ; 542$ 93 c- 9 m. ; 314$ 89 c. 1 n. 

Answer, 1610$ 34 c. 7in. 

4. Add 45 lbs. 9oz. 15pwt 18grs.; 90 lbs. 6 ox. 16 
pwt. 23grs.; 30 lbs. 10 oz. Upwt. 6grs.; SSlbs. 11 oz. 
13pwt. Igrs. ; 91 lbs. 7oz. 7 pwt. 23gr8. 



AVOIRDUPOIS WEIGHT. 



Ton. 


cwt. 


qr* 


ns. oz. dr. 


Tan, cwt. 


qr. 


n>s. oz. 


40 


18 


2 


15 14 15 


19 16 


23 


3 13 


80 


19 


3 


17 13 12 


14 13 


1 


19 12 


67 


11 


1 : 


12 9 7 


29 11 


2 


12 11 


79 


17 


1 23 15 13 


39 17 


1 


16 9 


93 


13 


2 26 10 11 


47 19 


2 


19 15 


• 








APOTHBCAMES' WBIORT. 






lb. 


S- 


3. 


9- gr. 


lb. |. 3. 


9. 


gr. 


29 


10 


7 


2 17 


99 11 3 


1 


19 


25 


11 


6 


1 13 


102 9 7 


3 


5 


37 


8 


4 


1 9 


61 4 6 


1 


13 


71 


5 


3 


2 11 


120 7 3 


2 


18 


89 


6 


5 


1 10 


341 6 1 


3 


16 








CLOTH MBASURE. 






Yd. 


qr. 


nl 


E. E. qr, nl 


E.Fr. 


qr. 


nl. 


125 


3 


2 


176 4 3 


69 


3 


2 


300 


1 


3 


57 3 1 


76 


5 


3 


159 


2 


3 


102 1.2 


57 


4 


1 


260 


1 


1 


69 2 2 


89 


2 


1 


191 


3 


3 


267 4 1 


97 


1 


2 


357 


4 


2 


179 2 3 


88 


3 


3 








WINE MEASURE. 






Tun 


. hhd* gm 


[. qt. pt 


Tun, hkd. gal. 


qt 


i>«- 


66 


2 


57 


2 1 


86 3 39 


3 


2 


79 


3 


60 


3 


121 2 51 


1 


2 


88 


1 


49 


1 1 


67 1 19 





3 


91 


2 


38 


2 1 


76 1 29 


1 


2 


72 


3 


20 


I 


167 2 38 


2 


1 


61 


1 


39 


1 1 


11 


39 


31 


1 


2 



K3 



1526 
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ALE AND BBER MEASURE. 



hhd. 


gal 


gt» 


pt. 


hhd. 


gal. 


qt. 


j><. 


102 


21 


2 


I 


171 


29 


1 


1 


201 


a9 


3 





169 


49 


3 





310 


42 


2 





289 


38 


1 


1 


412 


38 


1 


1 


169 


42 


1 


1 


121 


39 


2 


1 


128 


31 


2 


1 



17. Add 49 bushels, 3 pecks, 4 quarts, 1 pint ; 39 bu. 
Ipk. 5qt. Ipt. ; 59 bu. 2pk. 3qt. Opt.; 40 bu. 7pk. 2 
qt. 1 pt. ; 150 bu. pk. 6 qt. 1 pt. ; 69 bu. 1 pk. 2 qt. Opt. 

18. Add 360 degrees, 15 miles, 6 furlongs, 16 poles, 13 
feet, 6 inches ; 240 deg. 19 m. 5 fur. 29 p. 11 ft. 5 in. 2 b.; 
159 deg. 51 m. 7 fur. 32 p. 14 fl. 7 in. 2 b. ; 201 deg. 63 
m. 3 fur. 15 p. 12 ft. 9 in. 2 b. 

19. Add 971 miles, 6 furlongs, 11 poles, 3 yards, 1 foot ; 
239 m. 5fur. 9p. 2yd. 2ft.; 269 m. 7 fur. 31 p. 1yd. 2 
ft. ; 67 m. 6 fur. 9 p. 2yd. 2 ft. ; 691 m. 5 fur. 8p. 2yd. 2 ft. 

20. Add 69 acres, 2 roods, 1 rod ; 76 acr. 3 ro. 39 rd. ; 
88acr. 1 ro. 32 rd. ; 150 acr. 3 ro. 29 rd. 

21. Add 150 years, 221 days, 13 hours, 31 minutes, 29 
seconds; 230 yr. 300 d. 23 h. 49 ra. 59s.; 191 yr. 149d. 
21 h. 39ra. 238.; 359yr. 75 d. 23h. 59m. 19s. 



COMPOUND SUBTRACTION. 

1. If a picture book cost'4d. and a spelling-book 11 d., 
how much more does one cost than the other ? 

2. James bought a book for 9 d., and sold it for 1 8. How 
much did he gain by the bargain ? 

3. From 2 s. 6 d., take 1 s. 8 d. 

4. From 8 s. 9 d. 3 qrs., take 6 s. 8 d. 2 qrs. 

5. From 4 qts., take 3 pts. 

6. If a bushel of rye be worth 7 s. 6 d., and a bushel of 
corn 6 s. 4d., how much more is the rye worth than the 
corn ? 

7. How much more is wheat worth at 9 s. 8d. per bushel, 
than corn at 7s. 6d. per bushel ? 

8. How much more is 2 bushels 2 pecks, than 1 bushel 
3 pecks t 
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9. From 29<£ 9 s. 6d. 3 qrs., take 2a£ 10 s. 7 d. 2 qrs. 
Operation. Xn this example, we write 

£ s. d. qrs. tjjg difference between 2 and 

29 9 6 3 3 farthings in the line of far- 

23 10 7 2 things, and proceed to the 

5 18 11 1 column of pence; we carry 

none, because we borrowed none — but 7 d. from 6 d. can- 
not be obtained ; we therefore borrow as many pence 
as make a shilling, and say 7 from 12 — the remainder 
5, we add to 6, in the upper line, and write 11 in the 
column of pence. We now carry 1 to the column of 
shillings, which is equal to the 12 pence we borrowed, and 
say 11 from 9, which cannot be obtained ; again we must 
borrow as many of the denomination we have to subtract* 
as make one of the next higher, which is 20 s., and say 11 
from 20, and 9 remains, which added to 9 in the upper line 
is 18, which must be written in the column of shillfngs. 
Lastly, the 20 s. which we borrowed, we pay by carrying 
one to the line of pounds, which must be subtracted as in 
simple subtraction. Hence — 

COMPOUND SUBTRACTION 

teaches to find the difference between two compound sums, 
or quantities. 

RULE. 

1. Write the less number under the greater, so that num- 
bers of the same denomination may stand directly under 
each other. 

2. Begin to subtract with the lowest denomination, and 
take the lower line from the one above it ; proceed in this 
way with all the denominations. 

3. Should the numbers in the upper line be less than the 
one standing under it,vborrow as many units as make 1 in 
the next higher denomination. 

4. From the units borrowed, subtract the lower number, 
and to the difference add the upper nurtiber ; write their 
sum under the figures subtracted, observing to carry 1 to 
the next left hand column. 

Proof— -the same as Simple Subtraction. 

austTioRi. 1. What does Compound Subtraction teach? d. Rule? 3. If 
tbe number in the upper line be less than the one standing under It, bow may 
you proceed ? 4. Why do you carry 1 to the next leA hand column f 
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OOUFOUHD 80BTBAOTION. 



BXAMPLBSS. 



TSOT WEIGHT. 



lbs. 

91 

87 



10 
11 



pwt. 


gr- 


lbs. 


oz. 


19 


21 


39 


11 


15 


19 


37 


11 



pWtm 

14 
15 



I 



AVOIRDUPOIS WEIGHT. 

Tan. cwt. qr* lbs. oz. dr. 
122 11 3 23 13 12 
110 13 2 23 14 13 



I 







APOTHBCARIBS' WSiaBT. 


fb 


S 


5 


B 


g^- 


llv 


S 


21 


10 


7 


S 


16 


33 


9 


19 


9 


6 


1 


17 


29 


7 



3 
6 

7 



9 
1 





I 



I 



ALB AND BEER MEASURE. 



hhd. 

961 

392 



gal. 
49 
51 



qt. 

1 

3 



pt. 



1 



hhd. gal. 
1000 37 
999 49 



qt. 
3 



20 
19 



Ton. cwt. qr. Ws. 
39 11 14 20 
37 9 15 19 



ST- 
13 

14 



WINE MEASURE. 

goL qt. pt. gs. hhd. gal. qt. pt. gs. 

rr 2 29 3 600 3 59 2 1 

59 3 49 2 459 3 47 3 



pt. 

1 



11. From 31 tuns, 3 hhd. 15 gal., take 29 tuns, 2 hhd. 
26 gal. 

12. From 39 yds. 3 qr. 2 na., take 27 yds. 2 qr. 3 na. 

13. From 127E.E.3qr. 2na., take 121 E.E.4qr. 3na. 

14. From 247 E. Fl. qr. 2 na., take 159 E. Fl. 2 qr. 1 na. 

15. From 671 E. Fl. 4 qr. 3 na., take 582 E.F1. 5 qr. 2 na. 

16. From 971 mi. 6 fur. 11 p. 3 yds. 1 ft, take 439 mi. 
5 fur. 12 p. 4 yds. 2 fl. 

17. From 69 acr. 2 ro. 31 rd., take 49 acr. 3 ro. 37 rd. 

18. From 150 yrs. 221 d. 13 h. 31 m. 29 s., take 130 yrs. 
129 d. 14 h. 39 m. 41 s. 



COMPOUND SUBTRACTION. 129 

19. From 260° 15 mi. 5 fur. 16 p. 13 ft. take 150*^ 17 m. 
6fur. 17p. 12 ft. 

20. From aiO'' 49' 31" take 169*^ 59' 41''. 

21. From 9 s. 21° 31' 42", take 7 s. 22'^ 36' 37". 

22. A note dated Feb. 3d, 1826, was paid March 12th, 
1837. How long was it from the first date until it was paid ? 

The time from one date to another may be found by 
subtracting the former date from the latter, observing to 
number the months in their order; thus, January, Ist 
month ; February, 2d month, &c. 

A. D., 1837 3d mo. 12th day. 

A. D., 1826 2d mo. 3d day. 

Answer y 11 ys. 1 mo. 9 days. 

Note. The month, in casting interest, is reckoned 30 days. 

23. What is the time from June 3d, 1835, to July 15th, 
1837 1 Answer, 2 yrs. 1 m. 12 d. 

24. The latitude of a certain place is 42^ 50' north ; that 
of another place is 39*^ 37' — what is the difference of lati- 
tude? Answer, 3° 13'. 

25. What is the difference of longitude between 39® 40', 
and 29° 49' west ? Answer, 9° 51'. 

As every circle, whether greater or less, is divided into 
360 equal parts, or degrees, consequently the circle, de- 
scribed by the revolution of the earth on its axis every 24 
hours, contains 360 equal parts, or degrees — and as 360 
degrees are described in 24 hours, it is plain that in 1 
hour, ijJj- of 360, or 15 degrees, would be described ; and, 
also, if 15 degrees be described in 1 hour, or 60 minutes, 
it is equally plain, that 1 degree would be described in -^ 
of 60 minutes, or in 4 minutes, and 1 minute of a degree 
in 4 seconds. Hence, to reduce longitude to time, we 
have the following RULE. 

Multiply the longitude in degrees and minutes by 4, and 
we have the time in minutes and seconds. 

EXAMPLE. 

Reduce W 15' to time. 14® 15' 

4 



57' 0", Answer. 



Q,T7S8TioN8. 5. How is the time from one date to another found ? 6. How 
many degrees in a circle ? 7. How many degrees does the earth describe in one 
iKMir, in its revolution round the sun ? 6. In one minute ? 9. In one second ? 
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To find the diWermct of time betwe^ any ttco places, 
ktaring the time of one place given, and their difference of 
longitude. Reduce the longitude to time, aud add it to the 
given time, if the longitude of the pluce whose time is re- 
quired be east of the place whose time is given ; and sub- 
tract it, if the longitude be west. 

Nora. Tbe reason ofthiB is, because tfae fkrtber we go east, tke later Is it 
In tbe day ; and ibe fartber west, tbe earlier in the day. That is, when it is 19 
o'clock, at noon, in London, 15 degrees east of London it would be I o'clock, 
P. M. i and 15 degrees west of London it would be but 11 o'clock, A. M. 

26. When it is 12 o'clock in London, what is the hour 
in Boston, 70 degrees west longitude from London ? 

Answer, 7 o'clock 20 m. 

27. When it is 12 o'clock* in Boston, what is the time 
in London, Ion. 70 deg. east? Answer, 4 o'clk 40 m. 



COMPOUND ADDITION & SUBTRACTION. 



ADDITION. 



1. A man bought a horse 



for 32^ 10 s. and a pair of horse cost 57 «£ 1 s. 6 d. 2 



SUBTRACTION. 



2. If a pair of bxen and a 



oxen for 24£ 1 1 s. 6^ d. How 
much did both cost ? 

3. If I purchase a farm for 
1092(£ 4 s. 8 d., for how much 

must I sell it to gain 57^57,£19s. 8d. by the bargain, 
19 s. 8 d. ? what did the farm cost? 

5. A pipe of wine sprang 6. From a pipe of wine 
a leak, and 31 gal. 1 qt. 1 pt. containingll8 gal. there leak- 



qrs., and the horse cost 32 £ 
10 s., what was the cost of 
the oxen ? 

4. If I sell a farm for 
1150^. 4 s. 4 d., and gain 



were lost, and there remain- 
ed 86 gal. 2qts. Ipt. How 
many gal. were there at first ? 
7. There was a silver tan- 
kard which weighed 4 lbs. 3 
oz. ; the lid weighed 6 oz. 4 
pwt 6grs. How much did 
both weigh ? 

9. A merchant bought a 
quantity of sugar ; sold 9 cwt. 



ed out 31 gal. 1 qt. 1 pt. 
How many remained ? 



8. If the weight of a sil- 
ver tankard and lid be 4 lbs. 
9 oz. 4 pwt. 6 grs., and the 
lid alone weigh 6 oz. 4 pwt. 
6 grs., what was the weight 
of the tankard ? 

10. A merchant bought 17 
>^»..»...j >.. »»g». , »^M^ ., ^,,- cwt. 2 qrs. 14 lbs. of sugar ; 
3 qrs. 25 lbs. ; had 7 cwt. 2'sells 9 cwt. 3 qrs. 25 lbs. How 



3 



rs. 17 lbs. left. How much 
id he buy ? 



much has he left ? 



duBSTion I. 10. What is the rale for finding the difference of time between 
two places, the longitude being known ? 
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11. From a piece of cloth 
was sold 6 yds. 2 qr., and 
there remained 32 yds. 2 qrs. 
2 na. How much was there 
at first ? 

13. A farmer has two mow- 
ing fields. One contains 18 
acres, 3 ro., the.other 12 acr. 
2 ro. 24rds. How many 
acres in both ? 

15. A note dated July 20, 
1834, was paid in 9 mo. 46 d. 
At what time was it paid 1 



12. Iffromapieceofdoth 
containing 39 yds. 2 na. were 
sold 6 yds, 2 qrs., how many 
remained ? 

14 A farmer has two mow- 
ing fields, containing 31 acr. 
1 ro. 24 rds. ; one contains 
12 acr. 2 ro. 24 rds. How 
many acres does the other 
contain ? 

16. A note dated July 20, 
1834, was paid June 6, 1835. 
How long was it on interest? 



COMPOUND MULTIPLICATION AND DIVISION. 



MULTIPLICATION. 

I. If a bushel of oats cost 
3 s. 6d., how much will two 
bushels cost? 

3. How much must be paid 
for 4 books, at 4 s. 3 d. each ? 

5. What will 5 yards of 
cloth cost at 3 s. 8 d. per yd. ? 

7. How much beer in 8 
bottles, each containing 2 qt. 
1 pt. 2 gs. ? 

9. If one gallon of molas- 
ses cost 2s. 8 d. 3 qrs., what 
will 8 gallons cost ? 

5. d, qr, 

2 8 3 If one gallon 

8 cost 2 s. 8d. 
 qrs., it is evident 
1 10 that 8 gallons 



1 
will cost 8 times as much. 
We begin to multiply with the 
lowest denomination, which 
is farthings. 8 times 3 qrs. 
are 24 qrs.=6 d. qr. Place 



DIVISION. 

2. If 2 bushels of oats cost 
7 shillings, how much are they 
per bushel? 

4. If 4 books cost 17s., 
what will 1 book cost? 

6. If 5 yards of cloth cost 
18 s. 4 d., how much is it per 
yard? 

8. If 8 bottles contain 22 
quarts, how much does one 
contain ? 

10. If 8 gallons of molas- 
ses cost 1 <£ 1 s. 10 d., what 
cost 1 gallon ? 

£ s. d. qr, 
38) 1 1 10 If the price 

of 8 gallons be 



2 8 3 divided into 8 
parts, it is evident that one 
of these parts would be the 
price of one gallon. Thua^ 
1 pound divided by 8, gives 
a cipher as a quotient figure^ 
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a cipher in the column of far- 
things, and proceed to mul- 
tiply the column of pence, 
reserving the 6 d. found in 24 
qrs. to be added — 8 times 8 d. 
are 64 d., and 6d. added are|2l 
70 d.=5 s. 10 d. Write the 8 
10 d. in the column of pence, 
and reserve the 5 s. to be ad- 
ded to the column of shil- 
lings. Lastly, 8 times 2 s. are 
16 s., and 5 s. added are 21 s. 
=1 ^ 1 8. and 10 d., the An- 
swer, 



Compound Multiplication 

is when the multiplicand con- 
sists of different denomina- 
tions. 

RULE. 
Multiply the price by the 
quantity. When the quanti- 
ty does not exceed 12, set 
down the price of one yard, 
one pound, or one gallon, &c. 
and the quantity under the 
lowest for a multiplier, ob- 
serving to carry as in Com- 
pound Addition. 



EXAMPLES. 

1. What will 9 yards of 
cloth cost at 5 s. 6 d. per yd. ? 

3. What will 8 cwt. oil 
cheese cost at 1 ^ 10 s. 5 d. 
per cwt. ? 



which must be written under 
the column of pounds, and 1 
pound remains, which must 
be reduced to shillings — 1 X 
20z=20 s., and 1 s. addedzn 
s. Dividing 21 shillings by 
, we have 2 as a quotient fig- 
ure, and 5 s. remainder,which 
reduced to pence 5X12:=60 
and 10 d. added=:70 d.,which 
divided by 8=Sd. and 6d. 
over ; reduce 6 d. to qrs., 6X 
4zz:24qrs., divided by 8=3 
qrs. ; we have, then, jf 2 s. 
8 d. 3 qrs., the Answer, 

Compound Division 

is when the dividend consists 
of different denominations. 
RULE. 

Divide the price by the 
quantity. When the quanti- 
ty does not exceed 12, divide 
by the whole quantity at once. 
Divide the highest denomi- 
nation by the divisor — then, 
multiply the remainder ^if any, 
by as many of the next lower 
denomination as make one of 
that, adding to the product 
the next lower denomination; 
divide this sum by the given 
divis^or, and so proceed. 
EXAMPLES. 

2. If 9 yards of cloth cost 
2 £ 9 s. 6 d., what will 1 yard 
cost? 

4. If 8 cwt. of cheese cost 
12 <£ 3 s. 4d., what is it per 
cwt.? 



duBSTioKfl. 1. What is Compound Multiplication? 9. Compound Division ? 
3. Rule for Compound Multiplication? 4. Rule for Compound Division? 5. 
flow do you proceed wlien the multiplier is a composite number ? 6. When the 
divisor is a composite number ? 
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5. What will 24 yards ofl 6. If 24 yds. of cloth cost 
cloth cost at 15 s. 3d. per yd.? 18.^. 6 s., what will one yard 
s. d. cost ? 

When the mul- £ s. d. 



15 3 
6 



4 11 6 
4 

18 6 



tiplier is greater 

than 12, and is a 
composite number 

multiply by its 

component parts, 



as in the last example, 6X4 
=24. 

7. What is the weight ofl 8. If 56 casks of raisins 



56 casks of raisins, each 
weighing 1 cwt. 2 qrs. 12 lbs.? 

9. How much will 66 acres 
of land come to at 7 <£. 9 s. 
6 d. per acre ? 

11. What will 108 boxes of 
sugar weigh, each weighing 
2 cwt. 1 qr. 14 lbs. ? 

13. What will 112 yds of 
cloth cost, at 1 (£. 10 s. 6 d. 
per yard ? 

15. How much cloth will 
be required to make 121 
coats, if, to make one, it re- 
quires 3 yds. 3 qrs. 3 na. ? 

17. What is the value of 
336 yards of cloth, at 2 s. 5 d. 
per yard ? 

19. What will 153 barrels 
of sugar weigh, each barrel 
weighing 3 cwt. 1 qr. 14 lbs.? 

As 153 is not a composite 
number, we will first find the 
weight of 100, then of 50, 
then of 3; the several pro- 



6 )18 6 When the di- 
4) 3 1 visor is greater 



15 3 than 12, and is a 



[Ajiswer,] composite num- 
ber, divide by its component 
parts. 



weigh 90 cwt., what is the 
weight of one cask ? 

10. If 66 acres of land cost 
493 ,£. 7 s., what will 1 acre 
cost ? 

12. If 108 boxes of sugar 
weigh 256 cwt. 2 qrs., what is 
the weight of one box ? 

14. If 112 yards of cloth 
cost 170 <£. 16 s., what is it 
per yard? 

16. If it take 476 yds. Iqr. 
3 na. to make 121 coats, how 
much will it require to make 
one? 

18. If 336 yards of cloth 
cost 40 £. 12 s., what is the 
cost of one yard ? 

20. If 153 barrels of sugar 
weigh 516 cwt. 1 qr. 14 lbs., 
what is the weight of one bar- 
rel? 

When the divisor is not a 
composite number, divide by 
the whole divisor at once, 



ClucsTioif s. 8. How do you proceed when the multiplier is greater than 13, 
and not a composite number ? 9. How, when tlie divisor is not a composite 
number ? 
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ducts added will be the an- 
swer. Thus — 
cwt. qr. lbs. cwt. qr. lbs. 
3 1 14X3=10 14 
10 

cwt. qr. lbs. 

33 3 0X5=168 3 
10 



337 2 weight of 100. 

168 3 weight of 50. 

10 14 weight of 3. 



516 1 14 weight of 153. 

The above may be given 
in the form of a rule. When 
the multiplier is not a com- 
posite number, and is hun- 
dreds, multiply by 10, and 
this product by 10, which will 
give the product of 100, and 
this by the number of hun- 
dreds. For tens, multiply the 
product of ten by the number 
of tens; for units, multiply 
the multiplicand. The sev- 
eral products added will be 
the answer sought. 



21. How much will a man 
spend in a year, if he spend 
4d. a day? 

23. What is the value of 
1900 yards of linen, at 5 s. 
8J d. per yard ? 



after the manner of Long 
Division. 

Thus, taking the last ques- 
tion, cwt. qr. lbs. 
153)516 1 14(3 cwt. 
459 



57 The divisor 153 
4 is contained in 

616 three times, 

153)229(lqr. and there is a 

153 remainder of 57. 

That is, if 153 

76 barrels weigh 
28 516cwt. 1 barrel 

weighs 3 cwt., 

622 and 57 remain- 

152 der, which are 

parts of a cwt., 

153)2142(14 lbs.] and must be 

153 reduced to quar- 

ters, the next 

612 lower denomi- 
612 nation ; there- 
fore, multiply 57 by 4, and to 
the product add the one 
qnarter,aud divide the amount 
229, bv 153. We now have 
1 qr. as the quotient, and a re- 
mainder of 76, which must be 
reduced to pounds by multi- 
plying it by 28, and adding 
the 14 lbs. to the product. 
Again, dividing by 153, we 
have 14 lbs. as the quotient. 
The several quotients, 3 cwt. 
1 qr. 14 lbs., are the answer. 

22. If a man in one year 
spend 6£. 1 s. 8d., how much 
will he spend in a day ? 

24. If 1900 yards of linen 
cost 542 <£. 5 s. 10 d., what 
will 1 yard cost? 
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25. What will 68 hogs- 
heads of lime cost, at l£. 1 s. 
6^ d. per hhd. ? 

27. What is the value of 
26 yards of silk, at 9 s. 6^ d. 
per yard ? 

29. How many gallons of 
beer in 14 bottles, each con- 
taining 3 qts. 1 pt. 1 gill ? 

m 

31. What is the weight of 
6 chests of tea, each weigh- 
ing 3 cwt. 2 qrs. 9 lbs. 1 

33. How many acres in 9 
fields, each containing 12 acr. 
2 ro. 25 rds. ? 

35. How many cords of 
wood in 37 piles, each con- 
taining 8 cords, 28 fl. ? 

37. How much will 17 
casks of nails weigh, each 
weighing 1 cwt. 2 qrs. 16 lbs. 

302. ? 

39. How many bushels of 
apples can be put into 125 
barrels, each containing 3 bu. 
1 pk. 5 qts. ? 

41. If a ship sail 2 deg. 
30 m. 10 sec. in 1 day, 
far will she sail in 30 days? 

43. If 3 men build 14 rds. 
8 fi^et of wall in one day, how 
much will they build in 26 
days? 

45. If 1 yard of cloth cost 
2£.2b. 6d., what will 229 
yards cost ? 

47. The moon passes thro' 
1 sign of the zodiac in 2 d. 
6h. 38 m. 34 sec. In what 
time does it pass through 12 
signs ? 

49. If one gallon of mo- 



26. If 68 hbds. of lime cost 
73.£. 3 s. 5 d., what is it per 
hogshead ? 

28. If 26 yards of silk be 
worth 12 <£. 8 s. 1 d., what 
will 1 yard be' worth ? 

30. If 14 bottles of beer 
contain 12 gal. 2 qts. 1 pt. 2 
gills, how much does 1 bottle 
contain ? 

32. If 6 chests of tea weigh 
21 cwt. 1 qr. 26 lbs., what is 
the weight of 1 chest ? 

34. If in 9 fields there are 
113 acr. 3ro. 25 rds., how 
many in one field ? 

36. If 37 piles of wood 
contain 304 cords and 12 fl., 
how much in one pile ? 

38. If 17 casks of nails 
weigh 27 cwt. 3 qrs. 23 lbs. 
3 oz., what will one cask 
weigh ? 

40. If 125 barrels contain 
425 bush. 3pks. 1 qt., how 
much does one contain ? 

42. If a ship sail 75 deg. 
how|5 m. in 30 days, how far wUl 
she sail in one day ? 

44. If 3 men build 376 
rods, 10 feet, in 26 days, how 
much do they builtl in 1 day ? 

46. Bought 229 yards of 
cloth for 486 £. 12 s. 6 d. 
What did it cost per yard ? 

48. If the moon pass thro' 
12 signs of the zodiac in 27 d. 
7h. 42 m. 48 sec, in what 
time does it pass through one 
sign? 

50. If 1000 gallons of mo- 
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lasses cost 4 s. 2 d. 2 qrs.,what 
will 1000 gallons cost ? 

51. If 1 pound of tea cost 
8 s. 5 d. 2 qrs., what will 108 
lbs. cost? 

53. If 1 quintal of fish cost 
23 s. 9 d., what will 345 quin- 
tals cost? 



lasses cost 210 .£. 8 s. 4 d., 
what is it per gallon ? 

52. If 108 pounds of tea 
cost 45<£. 13 s. 6 d., what will 
one pound cost? 

54. If 345 quintals of fish 
cost 409 <£. 13 s. 9d., what 
was it per quintal ? 



SUPPLEMENT TO COMPOUND NUMBERS. 

1. What is the weight of two pieces of gold, one weigh- 
ing 1 lb. oz. 6 pwt. 4 grs. ; the other, 2 lbs. 3 oz. 8pwt. 
16 grs? Answer, 3 lbs. 3oz. 14 pwt. 20 grs. 

2. A man has one wedge of gold, weighing 25 lbs. 3oz. 
12 pwt., and another weighing lib. 11 oz. 12 pwt. 7 grs. 
What is the weight of the two ? 

Answer, 27 lbs. 3 oz. 4 pwt. 7 grs. 

3. A silversmith had a quantity of silver, weighing 21 lbs. 
9 oz. After refining it by melting, it weighed 15 lbs. 10 oz. 
11 pwt. 19 grs. What was lost by melting? 

Answer, 5 lbs. 10 oz. 8 pwt. 5 grs. 

4. What is the sum and difference of 3 lbs. 10 oz., and 

2 lbs. 11 oz. 7 pwt. 4 grs. 

J ( Sum : 6 lbs. 9 oz. 7 pwt. 4 grs. 

Answer, ^ jy^ff^^^^^ . jq oz. 12 pwt. 20 grs. 

5. What will 13 lbs. of coffee cost, at Is. 2d. 3 qrs. per 
pound? Answer, 15s. lid. 3 qrs. 

6. What will 47 yds. of cloth cost, at 17 s. 9d. per yard ? 

Answer, 41 £. 14 s. 3 d. 

7. How much will 10 cwt. of lead cost, at 7 d. per lb. ? 

Answer, 32 <£. 13 s. 4 d. 

8. What is the value of 7 cwt. of sugar, at 4J d. per lb. ? 

Answer, 15 <£. 10 s. 4 d. 

9. What is the weight of 4 hogsheads of sugar, each 
weighing 7 cwt. 3 qrs. 19 lbs.? 

Answer, 31 cwt. 2 qrs. 20 lbs. 

10. Bought 1 J doz. large silver spoons, each \^eighing 

3 oz. 5 pwt. ; two doz. tea-spoons, each weighing 15 pwt. 
14 grs. ; three silver cups, each weighing 9 oz. 7 pwt. : 
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two silver tankards, each 21 02. 15pwt. ; 6 silver porrin- 
gers, each 11 oz. 18pwt. What is the weight of the 
whole ? Answer, 18 lbs. 4 oz. 3 pwt. 

11. If 6 ells cost 5 <£. 17 s. 6 d., what will one ell cost? 

Answer f 19 s. 7d. 

12. What must a man spend per month, to spend 17 £. 
148. 6d. in a year? Answer, 1 ,£. 9s. 6^d. 

13. If 8 cwt. of cocoa cost 16 j^ 17 s. 4 d., what is it per 
pound ? Answer, 4 d. 1 qr. 

14. If 132 bush, of oats cost 20 £. 12 s. 6 d., what is the 
cost of one bushel ? Answer, 3 s. 1 d. 2 qrs. 

15. If 147 bushels of corn cost 47 <£ 12s. 5d., what does 
it cost per bushel ? Answer^ 6 s. 5 d. 3 qrs. 

16. If one acre produce 152^ bushels of oats, how much 
will a square rod produce ? Ans., 3 pks. 6 qts. 1 pt. 

17. How much wood in 11 piles, each containing 120 
cords, 7 cord-feet, 1 1 solid feet ? 

Answer, 1330 cords, 4 cord-feet, 9 solid ft. 

18. Multiply m£ 12s. 6d. by 9; divide the product by 
6; multiply the quotient by 4; divide the product by 12, 
and give the result. 

19. If it take a printer 297 h. 59 m. 24 sec. to set 108 
pages, how long will it take him to set one page ? 

Answer, 2 h. 45 ra. 33 sec. 

20. A person wishes to draw a pipe of wine into bottles, 
containing a quart, 2 quarts, 1^ pint, ^ pint, of each an 
equal number. How many must he have ? 

When it is required to find how many times several 
quantities, each an equal number, may be had in a given 
quantity — 

Rule. Reduce the given quantity to the lowest denom- 
ination mentioned, for a dividend, and each of the other 
quantities to the same denomination, and add them together 
for a divisor. The quotient will be the answer. 

1 quart = 8 gills. The 1 pipe reduced to 

2 quarts=16 gills. gills equals 4032 gills, and 
1^ pint =6 gills. 4032-7-32=126 bottles,the 

\ pint =r 2 gills. Answer, 

32giiir 

21. How many bushel, half bushel, and peck baskets, of 
each an equal number, will it take to contain 100 bushels 1 

iCtoxsTioif . 10. What is the rale for the 20th example 1 

L2 
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22. There are four fields, one containing 10 acres, 2 
roods ; another 9 acres ; another 1 1 acres, 3 roods ; an- 
other 6 acres, 3 roods, 30 rods. How many shares, of 65 
rods each 1 Answer^ 94. 

23. A man left $1043.28 to be divided as follows : His 
wife is to have two thirds ; of the other ^, his sister is to 
have i, and the remainder is to be divided between two 
nephews and nine distant relatives. To one nephew, he 
gives 3 shares — to the other, 2 — to each of the relatives, 1 
share each. What is the share of each respectively. ? 

r Wife : $695.52 

Sister : 173.88 

AnstocTf < Nephew : 37.26 

do. 24.84 

I Relatives ; 12.42 

24. What will 156 acres of land cost, at 5<£ 6 s. 9 d. 2 
qrs. per acre ? Answer , 832 «£ 19 s. 6 d. 

25. A values a piece of land at $120, B at $100, C at 
$110. What is the average judgment ? 

A 1 $120 The average is found by dividing the 
B 1 100 sum of the several judgments by the num- 
CI 110 ber of judges. 

3 ) 330 

$110, Answer, 

26. Two gentlemen wished to exchange vehicles. One 
was a gig, the other was a wagon ; but not being able to 
agree as to the conditions, referred the matter to A, B and 
C, who decided as follows. A said the owner of the gig 
should pay the owner of the wagon $20, and B said he 
should pay $15 ; but C said the owner of the wagon should 
pay the owner of the gig $10. What is the average judg- 
ment ? Ansioer — the owner of the gig must pay $8J. 

In cases where the judgment of the referees is part on 
one side of the question, and part on the other, subtract 
one side from the other, and divide the remainder by the 
number of referees, and the quotient will be the answer. 

27. A and B wish to exchange watches, but cannot agree 
upon the difference. They refer the matter to C, D and 
£, and agree to abide by their decision. C gives his opin- 
ion that A should give B $3. D thinks the difference in 
B's favor is $4 ; but £ takes the other side of justice, and 
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says B should pay A at least $1. What is the average 
judgment ? Answer, A must pay $2. 



SUPPLEMENT TO PRACTIOWS. 



CXAMPI.ES. 

1. What is the sum off and J? Ans., J^rzlf. 

2. If a man receive § of a doUar for ] day's work, % for 
another, and ^ for another, how much does he receive for 
the three days' work ? Answer, $2J. 

3. If I receive f of a cord of bark from one man, and 
f from another, what part of a cord do I receive from both ? 

Answer, \^^, 

4. Add 5J, 6i, 2|^, If. Answer, 15|. 

5. From J take J. Answer, f . 

6. From 12^ take lOJ. Answer, l|. 

7. Bought a piece of land, containing 49f| acres. Sold 
21 f acres. How many were there left ? Answer, 28J. 

8. From J of a day take -^^ of a minute. 

Answer, 5 h. 59f ^ m. 

9. From J of f of ff take ^ of f of f . Ans., |. 

10. A man had three bags of money, containing in all 
450 pounds; in the first bag he had 230^^^ lbs., in the sec- 
ond lOO^J-. How many were there in the third? 

Answer, 119^f. 

1 1. From fi of a pound take J of f of ^^ of J of f of 8 
shillings. Answer, £i^^' 

12. If a bushel of corn cost f of a dollar, what will J of 
a bushel cost? Answer, 9^- 

13. If ^ of a bushel of corn cost ^^ of a dollar, how 
much must be paid for 1 bushel ? Answer, $f . 

14. If xV ^^ ^ hogshead cost £^^, what will be the cost 
of f I of a hhd. ? Answer, £11^. 

15. Multiply 30 by 4^ of § of f of ^, and divide the 
product by J of 8 of J of 2J. Answer, 6f . 

16. Divide J of § by § of f. Answer, ^. 

17. Reduce f of a pound, Avoirdupois, to the fraction 
of a cwt. Answer, y^^. 

18. Multiply 3 of a day by J of a minute. 

Answer, 315 m. 
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19. Redace 38. 6 d. to the fraotioQ of a pound. 

Answer, £-^, 

20. Reduce yj^ cwt. to the fraction of a pound, Avoir- 
dupois. Answer, f . 

21. What is the value of ^ of a dollar? 

Answer, 5 s. 7J d. 

22. What is the value of -}h^ of a Julian year ? 

Answer, 257 d. 19 h. 45 m. 52^ sec. 

23. What is the value of -^ of a guinea ? 

Answer, 18 s. 

24. Reduce 4 cwt. 2qr6. 12 lbs. 14 oz. 12^drs. to the 
fraction of a ton. Answer, •^. 

25. Reduce 16 h. 36 m. ^^^ s. to the fraction of a day. 

Answer, -f^, 

26. Reduce 2 qrs. 9 lbs. 10 oz. 7|^ drs. to the fraction 
of a cwt. Answer, ^^. 

27. If 100 oranges cost 10^ s. how many hundred may 
be bought for 105-fj-s. ? Answer, 10^. 

28. How much will i cwt. cost, at 15f s. per cwt. ? 

Answer, 3 s. ll^d. 

29. If f of a yard cost 18 d.» what will 1 yard cost? 

Answer, 2 s. 

30. If ^ of 1^ of 5 of a ship be worth j^ of f of ^^ of 
the cargo, valued at $36^000, what is the value of the ship ? 

Answer, $45^000. 



CIRCULATING DECIMALS. 

Circulating, or Recurring Decimals, are those that con- 
sist of a repetition of a number of digits, as, .646464, 6lc., 
4127127127, &c. ; in fact, every decimal that is not finite 
is a circulating decimal, or is such, that if continued far 
enough, the same figures will again recur ; but it is only 
those of which the periods of circulation consist of a few 
figures, that generally receive the definition of Circulating 
Decimals. 

When the circulation consists of the same digit repeat- 
ed, it is called a Simple Circulate, and is distinguished by 

•  

a point placed over it ; thus, .111, &c.=.l ; .333=.3, &c» 
When the period of circulation consists of more than one 
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digit, it is called a Compound Circulate, and is distinguish- 
ed by a point over the first and last repeating figure> thus, 

.234234234, &c.=:.234. A Mixed Circulate is that which 
has other figures in it that are not repeated, as .7848484, 

&c. ; and these are represented thus, .784. 

As all operations, as multiplication, division, &c. of 
these numbers may be performed by the same rules which 
are given for common decimals, and as but few cases oc- 
cur in which those rules are not to be preferred, some rules 
only will be given for the reduction of circulating decimals 
to vulgar fractions, leaving the student to apply the rules. 

If, however, he should wish to pursue the subject far- 
ther, he can find his curiosity amply gratified by consult- 
ing the following authors : Brown, Cunn, Malcolm, Em- 
erson, Donn, and particularly Henry Clarke ; also. Dr. 
Wallis, all of whom have treated at some length the theory 
of Circulating Decimals. 

REDUCTION OF CIRCULATING DECIMALS. 

To reduce a Simple, or Compound Circulate, to its Equiva- 
lent Fraction, 
Rule. Take the given decimal, considered as a whole 
number, for the numerator ; and as many 9s as there are 
places in the circulate, for the denominator. When there 
are any integral figures in the circulate, as many ciphers 
must be annexed to the numerator as the highest place in 
the repetend is distant from the decimal point. 

EXAMPLES. 

1. The Circulate— .6= f= J. 

2. - . .36= ff= T*r- 

3. - - .09= ^= tV- 

4. - - 2.663=2^^^=2^3^. 

5. - - 1.62= l|f 

To reduce a Mixed Circulate to its equivalent Fraction, 
Rule. Subtract the finite part of the expression, con- 
sidered as a whole number, from the whole mixed repetend, 
taken in the same manner for the numerator ; and to as 
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many 9s as there are repeating places in the circulate, an- 
nex as many ciphers as there are finite decimal places for a 
denominator ; thus — 

1. The Circulate— .138=-La|^j^=|^^=^. 

2. Again— 2.4i8=24Jjftr^=2|ii=2ff. 

NoTB. This rule, as it is not of great practical utility, may be passed over 
until the review. 



RATIO AND PROPORTION. 

We arrive at a knowledge of particular quantities by 
comparing them with other quantities, which are either 
equal to, or greater or less than those which are the objects 
of inquiry. We may inquire, how much greater one quan- 
tity is than another ; or how many times the one contains 
the other. The answer to either of these inquiries is 
termed a ratio of the two quantities. One is called artVA- 
metical, and the other geometrical, ratio. 

Arithmetical ratio is the difference between two quantities^ 
Thus, the arithmetical ratio of 6 to 3 is 3. It is some- 
times expressed by two points placed horizontally between 
the two quantities; thus, 6 ••3=3, which is the same as 
6—3=3. 

Geometrical ratio is the quotient arising from dividing 
one quantity/ by another. Thus, the ratio of 6 to 3 is f , 
or 2. Geometrical ratio is expressed by two points placed 
one over the other, between the two quantities compared ; 
thus 6 : 3=2. If the ratio is not specified, it is always 
understood to be geometrical. 

The two quantities taken together are called a couplet. 

The number which is compared, being placed first, is 
called the antecedent, and that with which it is compared, 
the consequent. 

Of these three, the antecedent, the consequent and the 
ratio, any two being given, the other may be found. 

JSXAMPIiCS. 

1. If the antecedent be 16, and the consequent 4, what 
is the ratio ? Answer, 4. 
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2. If the antecedent be 18, and the ratio 3, what is the 
consequent ? Ansioer, 6. 

Inverse, or reciprocal ratio, is the ratio of the reciprocals 
of two quantities. 

Note. The reciprocal of any quantity is a unit divided by that quantity. 
Thus the reciprocal of 4 is X the reciprocal of 3 is 1.^ 

The reciprocal ratio of 6 to 3 is ^ to j^ ; that is, ^-ri, 
which is equal to f. Hence, a reciprocal ratio is expressed 
by inverting the terms of the couplet. The reciprocal ratio 
of antecedent to consequent, is the direct ratio of conse- 
quent to antecedent. The direct ratio of 6 to 3 is f =2. 
The reciprocal ratio of 6 to 3 is f =^. 



Compound ratio is the ratio of the products of the cor- 
responding terms of two or more simple ratios. 
Thus, the ratio of 9 : 3 is 3. 
And the ratio of 6 : 2 is 3. 



54 : 6=9. 



Note. A compound ratio is not different in its nature from a simple ratio- 
The term eompound is used merely to denote the origin of the ratio. 

In a series of ratios, if the consequent of each preceding 
couplet is the antecedent of the following one, the ratio of 
the first antecedent to the last consequent is equal to thai 
which is compounded of all the intervening ratios. Thus, 

12 : 6 

6 : 18 

18 : 3 

3 : 4 



If we multiply all the antecedents together, and all the 
consequents together, it will he found that the ratio of the 
products of the antecedents to the product of the consequents, 
is equal to the ratio of 12, the first antecedent, to 4, the 
last consequent, which is ^==3. 

Note. Rejecting all the antecedents but the first, and all the consequents but 
the last, Is cancelling equal factors from dividends and divisors. (Bee. p. 48.) 

If, in the several couplets, the ratios are equal, the sum 
of cdl the antecedents has the same ratio to the sum of all 
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the consequents ^ which any one of the antecedents has to its 
consequent. Thus — 

|0 • A— -Q Note. It will be obseri^ed. in this 

\e\* e c\ Example, that the terms of the ratio 

10 ! 5i=2 are not used as factors. The ratio 

Q • A Q is, therefore,nut a compound ratio. 

6 i 3—2 



36 : 18=2 

It has already been shown (p. 50) that to multiply the 
dividend with a given divisor, is the same as to multiply 
the quotient, and to multiply the divisor with a given div- 
idend, is the same as to divide the quotient In Fractions 
the same principle was recognized, with this difference only 
in the mode of expression; we substituted numerator for 
dividend, and denominator for divisor. We shall now sub- 
stitute antecedent for numerator or dividend, and consequent 
for denominator, or divisor. 

To multiply the antecedents, or to divide the consequent, 
is the same as to multiply the ratio. (See p. 50.) 
Thus, the ratio of 12 : 6 is 2 

Multiply the antecedent by 2, the ratio of 24 : 6 is 4 
Divide the consequent by 2, the ratio of 12 : 3 is 4 
To divide the antecedent^ or to multiply the consequent, 
is the same as to divide the ratio* 

Thus, the ratio of 8 : 4 is 2 

Divide the antecedent by 2, the ratio of 4 : 4 is 1 
Multiply the consequent by 2, the ratio of 8 ; 8 is 1 
To multiply both antecedent and consequent by the satne 
quantity, does not affect the ratio. 

Thus, the ratio of 6 : 3=2 \ 

Multiply both terms by 3, 18 : 9=2 > the same ratio. 
Divide both terms by 3 3 : 1=2 j 

The ratio of two fractions, which have a common de- 
nominator, is the ratio of their numerators. (See p. 77.) 
Thus, f : J=2. 

The direct ratio of two fractions, which have a common 
numerator, is the reciprocal ratio of their denominators. 
(See p. 78.) Thus, f : f=f 

It may be observed, in regard to ratioi that it exists only 
between quantities of the same nature, or, the things com- 
pared must be so far alike that one may be said to be larger 
or smaller than the other. For example, a rod cannot be 
said to be longer than an hour, nor can there be acompar- 
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ison between them in any respect, for there is no common 
property. But a rod can be said to be longer than a foot, 
for it is made up of feet. There may be, however, a rela- 
tion between the numbers which stand for quantities of a 
dissimilar nature. Thus, the ratio of 16 to 8 is 2. Now, 
16 may stand for rods, and 8 for hours, which things bear 
no relation to each other. 

The subject of ratio is of incalculable importance, since 
it lies at the foundation of all arithmetical investigation. 
The practical nature of ratio will be seen by the following 
example. 

1. If 6 yards of cloth cost 30 dollars, what will 12 yards 
cost ? The ratio of 12 : 6 is 2, which shows that 12 is 
twice as large as 6. It is, therefore, plain that the cost of 
12 yards will be as much greater than the cost of 6 yards, 
as 12 is greater than 6. Therefore 30X2=:60, the cost of 
12 yards. Again, if we know the price of 1 yard, we can 
repeat this price 12 times, and thus obtain the price of 12 
yards. If 6 yards cost 30 dollars, it is evident that one 
sixth of 30 will be the cost of one yard. Although, strictly 
speaking, there is no relation between the cost and the num- 
ber of yards, yet the ratio of 30 to 6, considered as num- 
bers merely, is a number which will represent the cost of 
I yard. Therefore, 30 : 6=5, the cost of 1 yard, and 5 
X 12=:60, the cost of 12 yards, as before. 

If we now compare the cost of the second with the cost 
of the first piece, we shall find that the ratio is equal to the 
ratio of the length of the second piece, to the length of the 
first piece. Thus, 12 : 6=:2, and 60 : 30=2. 

When two or more couplets of numbers have equal ratios, 
these numbers are said to be proportionals. Hence, Pro- 
portion is an equality of ratios. 

Arithmetical Proportion is an equality of arithmetical 
ratios, and Geometrical Proportion is an equality of geo- 
metrical ratios. Proportion may be expressed, either by 
the common sign of equality, or by four points placed be- 
tween the couplets. Thus — 

8 ••6=4.. 2 or 8..6 :: 4. • 2, arithmetical proportion. 
12 : 6=8 : 4 or 12 : 6 : : 8 : 4, geometrical proportion. ^ 

The latter is read, — the ratio of 12 to 6 equals the ratio 
of 8 to 4, or 12 is to 6 as 8 is to 4. 

The first and last terms are called the extremes^ and the 
others the means, (See Day and Woodt on Proportion.) 

M 
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SIMPLE PROPORTION, 

OR, 

THE RULE OF THREE DIRECT. 

When the ratios are io the order ia which the question 
is proposed, the proportion is direct. That is, the ratio of 
the fifst to the second term, is the same as the ratio of the 
third to the answer, or term sought. 

In Direct Proportion, more requires more, and less re- 
quires less. If 3 men can build 12 rods of wall in a given 
time, how many rods can 6 men build in the same time ? 
It is evident that 6 men would perform a greater amount 
of labor, in a given time, than 3 men ; and, generally, the 
more men the more work in the same time ; and the more 
time, the more work by the same number of men — and the 
reverse. 

If 3 men build 12 rods, then 6 men would build f of 
12=24 rods : Or, if 3 men build 12 rods, then 1 man 
would build ^ of 12=4 rods, and 6 men 4X6=24 rods. 

The ratio of 12 to 3 is the same as the ratio of 24 to 6; 
for -^=^=4 ; also, the ratio of 6 to 3 is the same as 24 
to 12 ; for f =4 J=2. 

Of the three terms given in Simple Proportion, the first 
two are the terms of the condition, and the last the term 
of demand. Taking the above question ; 3 men and 12 
rods are the terms of the condition, and 6 men the term of 
demand. The answer to the question depends upon the 
relation of the term of demand to that term of the condi- 
tion which is of the same name ; viz. the ratio of 6 men to 
3 men, which is f =2. This ratio multiplied into 12 rods, 
the remaining term of the condition, gives the answer re- 
quired. The same is true of all questions in direct propor- 
tion. Hence the 

RULE. 

Draw a perpendicular line, and place the sign of the an- 
swer on the left, (if the answer is to be in dollars, this$ is 
called the sign ; if pounds, this<£;) and the term of demand, 
or that which follows how many, how far, what will, 

auESTioifk. 1 What is Ratio? 2. What ia arithmetical rntio? 3. What 
ii geometrical ? 4. What is Compound Ratio? 5. What is Proportion? 6. 
What are the first and last terms called? 7. Elaving the extremes and one of 
the means given, how may the other mean be found ? 8. What is the Rule of 
Three? 9. How are the ratios ? 10. WDat ia meant by the order in which the 
question is proposed ? II. Howisa question known to belong to the Rule of 
Thcee Direct ? lilnstFBte. 19. Rule for stating the question ? 
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WHAT COST, d&c, on the right of the perpendicular line, 
and that which is of the same name, or which follows ** if/* 
or **AT," on the lefl, and the remaining number, or that 
which is of the same^ kind with the answer required, on the 
right. Cancel, multiply and divide, as before directed. 

NoTB. When either of the terms is a compound quantity, it may h« roduced 
to the lowest denomination mentioned , or tlie lowest denomination may be re- 
duced to ft fraction of the highest. 



EXAMPLES. 



2. If 5 yards of cloth cost $10, what will 15 yds. cost ? 



Operation. How many $ 



15 yards ? 



If yards $ $i0 cost 2. 

\$30, Answer. 

If 5 yards cost $10, then 1 yard would cost $2, and 15 
yards would cost 15 times 2, or $30. 

In this example, we place $, the sign of the answer, on 
the left, and 15 yards, the demand of the question, on the 
right of the line, and 5 yards on the lefl ; closins the stat^ 
ment by placing $10, which is of the same kind with the 
answer required, on the right of the line. If the first term 
be to the second as the third is to the fourth, then the sec- 
ond is to the first as the fourth is to the third ; ^=:f ^=2, 
and the third is to the first as the fourth is to the second, 
^=^=3; therefore, whether we multiply 10 by 3, the 
ratio of 15 to 5, or 15 by 2, the ratio of 10 to 5, the result 
is the same. 

NoTB. To multiply any number by the ratio of antecedent to coniequent, is 
the same as to multiply that number by the antecedent, and divide by the con- 
sequent. 

3. If 12 yards of cloth cost $48, what will 4 yds. cost? 

Answer, $16. 

4. If 4 bushels of wheat cost $8, how much will 16 
bushels cost? Answer, $32. 

5. If a man earn $24 in 12 days, how much does he 
earn in 6 days? ' Answer j 912, 

6. If 8 yards of cloth cost $12, how much will 10 yds. 
cost ? Ansioer, $15. 

7. If 10 yards of cloth cost $15, how much will 8 yds. 
cost ? Answer, $12. 

8. If 6 acres of land are bought for $180, for how much 
may 15 acres be bought ? Answer, $450. 

9. If 15 acres of land cost $450, what will 6 acres cost ? 

Answer^ $180. 
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10. If 18 yards of cloth cost $36, what will 20 yards 
cost ? Answer, $40. 

11. If 7 men be paid $8f for a certain amount of labor, 
what ought 25 men to receive at the same rate ? 

Answer, $30. 

Note. Mixed numbera muRt be redaeed to Improper fractions, and the nume- 
rators placed on that side of the line where the whole numbers would be placed. 
Let it be remembered, that the numerator of a fraction always occupies the same 
0l4e of the line which a whole number would occupy, standing in the place of 
the fraction. (See ques. 16, below.) 

12. If 2 horses plough 5^ acres in a day, how many 
acres would 18 horses plough in the same time ? 

Answer, 46 acres. 

13. If 3^ dollars will buy 6f yards of 6loth, how many 
yards will $40 buy ? Answer, 81 yards. 

14. If $12^ buy 4^ yds. of cloth, how many yards 
will $174 buy ? Answer, 57 yards. 

15. If 1-^ of a bushel of wheat cost $2f , how much 
will 60 bushels cost ? Answer, $115^. 

16. If :| of a yard of cloth cost § of a dollar, how much 
will 5 of a yard cost ? Answer^ $2^. 

Read this question thus : What will 7 yards cost^ if I 
yard cost 2 dollars ? 
Statement Now write each denominator on the -side 
$ 7 of the line opposite its numerator, thus : 
1 2 Operation. 

li 

3 



3 



7=2J, Answer. 

NoTB. Let the scholar tarn and read the note on page 117. 

17. If 3 horses consume 4^ tons of hay in 4 months, 
how many tons will 22 horses consume in the same timet 

Answer, 33 tons. 

18. If 1 yd. of ribbon cost 8 pence, how many dollars 
will 72 yds. cost ? Answer, $8. 

For Operation, see next page, 

^DssTioivt. 13. When either of the terms is a compound quantity, what is 
the rule? 14. Analyze question S!d? 15. Rule for mixed numbers? 16. On 
which side of tlie line Is the numerator of a fraction to be placed ? 
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Operation. 

Note. When the answer is required in a 

different denomination from that given in the 

supposition, follow the tablea from the denont- 

inatlon given to the denomination required. 

In the last example, the price of I yd. is 8 d. 

The answer is required in dollars ; therefore, 

continue the statement by saying, 13 pence 

make 1 shilling, and 6 shillings make 1 dollar, 

the denomination required. Thei|6time8 12 

^R An 9 0" ^h® 1^^ cancels 72 on the right ; 8 being the 

*P^' ■^'^^' only number left on the right of the line, and 

there being no number on the left greater than 1, 8 is the answer in dollars. 

19. If 1 pint cost 10 d.^ what will 3hhds. cost in pounds t 
Operation. 



many $ 


Wvd. 


yd. 1 


8d. 


d.ifi 


Is. 


s. $ 


1$ 



How many £ 


$hhd 


hhd. 1 


63 gal. 


gal. 1 


4 qts. 


qt. 1 


j^pts. 


pt. 1 


l'0d. 


d.ifi 


Is. 


s.^0 


1£ 



} Reducing 
hhds. to 
pints, see 
Red. Des. 






Reducing 

pence  to 

"seeRe- 

duc. Asc. 



In this exaipple 
the first and third 
terms are of dif- 
ferent denomina- 
tions, and the sec- 
ond term is differ- 
ent from the ans- 
wer sought; there- 
fore follow the ta- 
bles until you find 
to commence 



<£63, Anstoer. 
the name of the answer required, observing 
each successive step on the' left with the denomination last 
placed on the right, thus, — How many <£ will 3 hhds. cost? 



If 


1 hhd. 


is 63 galls. 


and 


Igal 


is 4 qts. 


and 


1 qt. 


is 2 pts. 


and 


1 pt. 


is 10 pence. 


and 


12 d. 


is 1 s. 


and 


20 s. 


is 1^. 



The facility of passing from 
one denomination to another 
will be readily seen in the 
statement of this question ; 
and also that the process of and 
Reduction Descendincr and 

Ascending employed in the ordinary mode, is rendered un- 
necessary by cancelling — thus, 3 times 4, on the right, are 
equal to 12 on the lefl, and 2 times 10 on the right are 
equal to 20 on the lefl ; 63 being the only number left 
greater than 1, and standing on the right, it is the answer 
in pounds. 

20. If 3 hhds. cost <£63, what will 1 pint cost in pence ? 

Answer, 10 d. 

I^qr Statement^ see next page. 

CtuESTioirt. 17. Repeat the note under question 18. 18. Whaf is the ratio 
of each term in the demand to each corresponding term in the atippoBition, in 
question 18? 

M9 
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Statement. 
How manypeoce,d. 
pts. 2 
qts. 4 
gals. 63 
hhds. 3 
£1 

8.1 




Having made the state- 
l pt. men t, the connection be- 
1 qt. tweeu the numbers may 
1 gal. be shown by connecting, 
1 hhd. with a continued line, 
63i£ first, the sign of the an- 
20 s. swer on the lefl with the 
12 d. demand on the right, and 
the demand with a number of the same name on the left, 
and this again with its equal, or its value, (as 3 hhds. with 
63£, its price) on the right, and thus on from left to right 
alternately, until you come to the name of the answer, on 
the right, then returning with the line to the sign of the 
answer where you commenced. 

21. If 1 pint cost 10 d., what will 3 hhds. cost in dollars ? 

Anstoer, $210. 

22. If 1 na. cost 3 farthings, how many pounds will 40 
yards cost 1 Answer, <£2. 

23. If 1 yard of cloth cost 13^ shillings, how much will 
12 ells English cost in pounds ? Answer, ^£10. 

Operation, 



How many £ 
EllK, 
Clrs., 
Yd., 



1 

4 



1 




Shil., mi £ 



iii Ell E. 
$ Clrs. 
1 Yard. 
^0s. 10 



24. If 12 ells English cost 
£10, what will 1 yd. cost? 

Answer, 13J s. 

25. If 1 pint of rye cost 2 
pence, what will 7 chaldrons 
cost in guineas? 

Answer, 85^ guineas. 

ilO£, Answer, 

26. If 7 chaldrons cost85J^ guineas, what will 1 pint cost 
in pence ? Ansiver, 2 d. 

27. How many pounds will 3 tons of lead cost, at 2 far- 
things per ounce? How many guineas? How many dol- 
lars? Answer, ^^224 — 160 ^ineas — $746§. 

28. What will 20 dozen pairs of gloves cost, at 4 s. 6 d. 
per pair? Answer, £5A. 

Note. — 4 shillings 6 pence may be reduced to pencezn 
54 pence, or thus, 4^ shillings^f s. 

29. How many yards of cloth may be bought for 32<£ 
10 s., at 12 s. 6 d. per ell English ? Answer, 65 yds. 

30. If 4 of a yard cost f of a shilling, how many guineas 
will 42 yards cost ? Answer, 5 guineas. 
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31. If 96 lbs. of red lead cost 3£ 12 s., what is 1 pound 
worth ? AnstDer, 9 d. 

32. What is the value of 1^ cord of bark, if 4^ cords 
be worth $20.25 ? Answer, $5.62J^. 

33. If 6^ yds. cost $3, what will 9^ yds. cost ? 

Anstver, $4,269+. 

34. How many miles will a man travel in f of a day, if 
in ^ of a day he travel 5120 rods ? Answer, 20 miles. 

35. If iV o^ ^ barrel of flour serve 3 men 1 day, how 
much will be sufficient to serve 402 men the same length 
of time ? Answer, 7^ barrels. 

36. A man owning f of a coal mine, sold f of his share 
for $36000. What was the value of the mine? 

Answer, $80000. 

37. What will 8 bales of cloth cost, each bale containing 
12 pieces, and each piece 27 yds., at $54 per piece, and 
what will be the cost 1 of yd. ? 

Answer, the whole $5184, and 1 yd. $2. 

38. If $100 gain $6 in one year, how much will $450 
gain in the same time ? Answer, $27. 

39. If 17 tons 12 cwt. of iron cost ^165, what will be 
the cost of 2 cwt. ? Answer, 18s. 9d. 

40. If 112 lbs. of beef cost 18 s. 8 d., what is 1 lb. worth? 

Answer, 2d. 

41. If a man travel 200 miles in 15 days, what is the ^v* 
erage distance for every 3 days ? Answer, 40 m. 

42. If ^ of a yard cost •} of a pound, what will 60 yards 
cost in dollars ? Ansioer, $240. 

43. If 30 horses consume 70 bushels of oats in 4 weeks, 
how many bushels will 9 horses consume in the same time ? 

Answer, 21 bushels. 

44. A merchant bought a number of bales of velvet, each 
containing 129^ yds., at the rate of $7 for 5 yds. Sold 
the same at the rate of $11 for 7 yds., and gained $200 by 
the bargain. How many bales were there ? 

Answer, 9 bales. 
Operation. 
Yds. in a bale, first statement. 
129if=-4P 



How many $ 
yds. 7 



5 yds. Sold 5 yds. for $7f 

1 1 $ Bought 5 yds. for $7. 



55=$7f . Gained on 5 yds., $f . 
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SECOND STATEMENT. 



Bales 
yds. i$00 



i00$ 
H 

$ yds. 

^:? 9 

1 bale. 



9 bales, Answer, 

Note. In the above question it is necessary to make 2 
statements. First, to find the gain on 5 yards. We then 
say, on how many bales is $200 gained, if f of a dollar is 
gained on 5 yards, and ^jy^ yards make 1 bale ? 



The Rule op 1!*hree Inverse is when the order of the 
ratios is inverted. They are not, as in the Rule of Three 
Direct, in the order in which the question is proposed. In- 
stead of the ratio of the first to the second term being the 
same as the ratio of the third to the fourth, the ratio of the 
first to the third is the same as the ratio of the fourth to 
the second. 

A question is known to be in Inverse Proportion, when 
more requires less, or less requires more. 

1. If 3 men dig a trench in 12 days, how long would it 
take 6 men to do the same ? 

Six men would, evidently, perform the labor of 3 men in 

S=|- of the time : ^ of 12=6 days. Or thus : 3 men 12 
aysznl man 36days=6 men 6 days, the answer. In this 
example more requires less ; and it is generally true, that the 
greater the number of men the less the time, and there- 
verse. As the number of men is in the inverse ratio to the 
number of days, it becomes necessary, in solving this ques- 
tion by proportion, to reverse the order of the first and se- 
cond terms. As the question reads f =2 and ■^:=^, it will 
be seen that the ratios are unequal, and therefore there is 
no proportion ; but if we reverse the first and second terms 
thus, %=^it and ^=^i, we have an equality of ratios, and 
consequently a proportion. By the analysis of the fore- 

Q,DS8Tioif8. 1. What is the Rule of Three Inverse f 2. What is the order 
of the ratios ? .3. How is a question known to be in Inverse Proportion ? II- 
iusUate. 4. Rule for stating the question ? 
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going question, we find that the number which follows (/*, 
and the number which is of the same name with the an- 
swer, are to be multiplied together, and the product divided 
by that number which follows '' how lo7ig" The same is 
true in all questions in the Rule of Three Inverse. 

Hence the Rule — Place the demand of the question, or 
that which follows how many, how long, 4*^., on the left 
of the line, and the first term of the supposition, or that 
which follows IF, or at, loith the name of the answer, on the 
right of the line, and proceed to cancel, as before taught. 

£XAMPL£S. 

2. If 4 men build a wall in 20 days, in how many days 
could 8 men build the same wall 1 

' Operation. If 4 men can build a wall 

Id how many 
days ? 

1i m. ^ 



4 m. in 20days,8 men would build 

^w ^ in the same in^=j- of the time. 

^ i of 20, or 20 multiplied by 



10 days. Answer. ^^^ "^^^'^ ^^ ^ ^^ ^=^^ ^*y«' 
•^ the answer. 

3. If 6 men mow a field in 21 days, in how many days 
would 9 men mow the same? Answer, 14 days. 

4. If it take 9 men 14 days to mow a field, how long 
would it take 6 men to mow the same field ? 

Answer, 21 days. 

5. If it take 6 men 21 days to mow a field, how many 
men would mow the same in 14 days? Answer, 9 men. 

6. If a man perform a journey in 6 days, when the days 
are 16 hours long, in how many days can he perform the 
same when the days are 12 hours long ? Answer, 8 days. 

7. If 1 cwt. be transported 150 miles for 1 guinea, how 
far can 6 cwt. be carried for the same money ? 

Answer, 25 miles. 

8. How many yards of carpeting, ^ yard in width, will 
cover a room 30 feet long and 20 feet wide ? 

Answer, 133J yds. 

9. What must be the length of a garden, 16 rods in 
breadth, to contain 2 acres ? Answer, 20 rods. 

10. How many yards of lining, f yd. wide, will it take to 
line a cloak 4^ yds. long and 1^ yd. wide ? Ans., 7^yds. 

11. If I lend a friend $200 six months, how long ought 
he to lend me $1000 to repay the kindness, allowing the 
month to be 30 days ? Answer, 36 days. 
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12. Suppose 800 men were placed in a garrison, with 
provision sufficient to last them 2 months, how many must 
depart that the provision may last them 5 months ? 

Ansiver, 480 men. 

13. A ship's company of 15 persons is supposed to have 
bread to last their voyage, allowing each person 8 ounces 
per day. They pick up a crew of 5 persons in distress, 
whom they permit to share their daily allowance with them. 
What will be the allowance of each person ? 

Answer, 6 ounces. 

14. When wheat is sold at 9dcts. per bushel, the penny 
loaf weighs 12 ounces. What must it weigh when wheat is 
$1.24 per bushel ? Answer, 9 ounces. 

15. How many yards of cloth, 1^ yd. in width, are equal 
in measure to 30 yds. 1 ell English in width ? 

Answer, 25 yards. 

16. How long must a board, 4^ inches in breadth, be, to 
contain a square foot ? Answer, 32 inches. 

17. A certain building was raised in 8 months by 120 
workmen. How many workmen could have done the same 
amount of labor in 2 months? Answer, 480 men. 

18. How much in length that is 16 rods in width will it 
take to make an acre ? Answer, 10 rods. 

19. There is a cistern having a pipe which will empty 
it in 6 hours. How many pipes of the same capacity will 
empty it in 20 minutes ? Answer, 18 pipes* 

20. If 30 men can perform a piece of work in 11 days, 
bow many men will accomplish another piece of work, 4 
times as large, in a fifth part of the time ? 

Answer, 600 men. 
Thus far. Simple Proportion has been considered as Di- 
rect and Inverse, that the scholar might have a better un- 
derstanding of the doctrine of ratio ; but when the nature 
of proportion and the question proposed are well under- 
stood, the statement may be made by the following general 
Rule, and solved either by Proportion or by Cancelling. 

General rule by Proportion, {General Rule by Cancelling, 
Make that number which Draw a perpendicular line, 



is of the same kind with the 
answer required, the third 
term, and the two remaining 
ones the first and second, put- 
ting the greater, or less, first, 



and place the sign of the an- 
swer on the left, at the top of 
the line, and that number 
which is of the same kind 
with the answer, on the right ; 



k^ 
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according as the 3d is greater 
or less than the term sought ; 
then the fourth term will he 
found by multiplying the se- 
cond and third, and dividing 
by the first. 



and as this number is greater 
or less than the answer sought^ 
place the greater or less of 
the two remaining numbers 
on the right and the other on 
the lefl, and proceed in all re- 
spects as before instructed. 



Examples hy Proportion* 

1. If 500 men consume 

102f| barrels of flour in 9 

months, how many barrels 

will 365 men consume in the 

same time ? 

Operation. 

102H=i^^ 

7500 
500 : 365 : : -^=^ 

7500 '"^ 



182500 
2555 



Examples by Cancelling. 
1. If 500 men consume 
102^^ barrels of flour, in 9 
months, how many barrels 
will 365 men consume in the 
same time? 

Operation, 
7500 

How many bis. 
Men $00 



5|00)27375|00 

bar. 

73)5475(75, Answer. 
511 



365 
365 



n\ 



M$ men $ 
7500 bbls. 



Having reduced 102^f bar- 
rels to an improper fraction, 
we make it the third term, 
because it is the same kind 
with the answer required; and 
as 365 men would consume 
a less number of barrels than 
500, in a given time, we make 
365 the second term and 500 
the first; we then multiply 
the second term by the nu- 
merator of the fraction^ and 
divide the product by 500,the 



j 75 bar., ^n5. 

Having reduced the mixed 
number, 102|^^, to an impro- 
per fraction, as the answer is 
in barrels we place its nu- 
merator on the right of the 
line (see p. 148,) and as the 
answer is to be less than this 
number, we place 365, the 
less of the other two num- 
bers, also on the right, and 
500, the remaining number, 
on the lefl. Then by cancel- 
ling — the two ciphers oii the 
right cancel the two ciphers 
on the left : (this is the same 
as dividing both sides of the 
line by 100) ; also, 73 is con- 
tained in 365,five times. Then 
5 on the right cancels 5 on 
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first term, and the quotient 
divided by the denominator 
of the fraction is the answer. 
2. A merchant bartered 5f 
cwt. of sugar, at 6|dper lb., 
for tea, at 8| s. per lb. How 
much tea did he receive ? 
Operation. 

Invert the divisor. 

8 : 160272 : : 1 



828 
36 



36 



4968 160272 
2484 8 



29808)1282176(43^ Ans. 
119232 

89856 
89424 



19) 13) 3) 

3. If I buy 3^ lbs. of su- 



Ibs. ton. 

3J= J of aV of i of 2V=T??W 
2^ 

56 
4 

224 
20 



the left, and 75, the remain* 
ing number on the right, is 
the answer. 

2. A merchant bartered 5f 
cwt. of sugar at 6f d. per lb., 
for tea at 8f s. per lb. How 
much tea did he receive? 
Operation. 

5f =:-^ cwt. 
6|i=:^^. 

Tea. 63 sugar. 





1 



cwt. 
lb. 1 

s. 69t 



69 



.r^jilbs. 7X8X53=3968 

Is. 

8 

lib. tea. 



2968=:43^,il»5wcr. 



a If I buy 3^ lbs. of su- 



gar for 25 cts., what part ofg*'"^^'^^/^^^., what part of a 
i ton can I buy for $6.00 ? ^^« <^an I buy for «6.00 ? 
Operation, 



Operation. 

lbs. 

Ton. 
cts. i$ 

lbs. i$ 1 qr. 



4480 

25:600: 

7 



7__ 
•4480 



qrs. 4 
cwt. 20 



80 



0.00 

Tt lbs. ii 3 



1 cwt. 
i ton. 



3=^, Answer. 
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Operation continued. 

25)4200(168 
25 

170 
150 

200 
200 

SUV^I/AI/tt. Answer. 
4. If 2 lbs. of sugar cost J 
of a dollar, what will 100 lbs. 
of coffee cost, if 8 lbs. of su- 
gar are worth 5 lbs. of coflfee ? 
Operation. 

FIRST STATEMENT. 

cof. sug, coff. 
5 : 8 : : 100 

8 



5)800 

160 lbs. sugar. 

SECOND STATEMENT. 

SUg. sug. cts. 
2 : 160 : : 25 
160 



4. If 2 lbs. of sugar cost J 
of a dollar, what will 100 lbs. 
of coffee cost, if 8 lbs. of su- 
gar are worth 5 lbs. of coffee ? 
Operation, 



What will $ 
coffee $ 
Sugar ^ 

4 



1^00 coffee 20 
$ sugar. 



$20, Answer. 



1500 
25 

2)4000 

$20.00, Answer. . 

5. If J lb. less by i, cost IS^d., what will 14 lbs. less by 
i of 2 lbs. cost ? Answer, 4 ^ 9 s. 9^ d. 

6. A merchant failing in trade owes $6000. His prop- 
erty amounts to $2400. What does hb creditor receive to 
whom he owes $500, and what does he pay on the dollar 1 

- ( Creditor, $200. 

Answer, ^ On dollar, 40 cts. 
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7. Bought iyd. of cloth for ff ; sold} of f of |^ for g 8. 
Did I make or lose ? Answer , made 10 cts. nearly. 

8. If 40 yds* of cloth cost $92, what will 1 ell English 
cost? Answer, 91- 

9. A mercer bought 3J^ pieces of silk, each piece con- 
taining 24^ yds., at 6 s. 6 d. per yd. What did the whole 
cost him? Answer, 27£ 13 s. 7 d. 

10. If § of a gallon cost f J^, what will f of a tun cost? 

Answer, 140j^. 

11. If 2^ yds. of cloth cost 60 cts., what will 125| yds. 
cost? Answer, 930.18. 

12. If f of a cord of wood is worth 96, what is 40 cords 
worth? Answer, 9270, 



COMPOUND PROPORTION. 

When a proportion is formed by the combination of two 
or more simple proportions, it is called Compound Propor- 
tion, or Double Rule of Three. 

1. If 8 men consume 24 bushels of wheat in 5 months, 
how many bushels will 4 men consume in 15 months ? 

In this question, the number of bushels consumed de- 
pends on two circumstances — the number of men, and the 
time. We may consider the circumstances separately, and 
solve the question by two statements in the Single Rule of 
Three. First, the number of men. If 8 men consume 
24 bushels in 5 months, how many bushels will 4 men con- 
sume in the same time ? 

C^eration, 
4 men. 
;^^ bushels 12 



How many bushels ? 
it meii0 



12 bushels. Answer. 
Secondly, the time. If 4 men consume 12 bushels in 5 
months, how many bushels will the same number of men 
consume in 15 months ? 

Operation, 



How many bushels ? 

mo. 



ifi mo. 3 
1% 



36 bushels, Ansioer. 



QtrisTioirg. 1. How ii Compound Proportion focmfd ? 
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The first operation is in Simple Proportion, beciase we 
employed but one simple ratio as a multiplier upon 24 bush- 
els, the name of the answer, viz. the ratio of 4 men to 8 men. 

The second operation is also in Simple Proportion for 
the same reason. The ratio employed is the ratio of 15 
months to 5 months. 

We may now unite these two statements in one, apply* 
ing the Rule already given in Simple Proportion. Thus— > 



ft men $ 
mo. $ 



4 men. Here we have two 

i$ mo. 3. terms of demand, viz. 

U bushels 12 ^ "J^"* ^nd 15 months ; 

and two terms of con- 



36, Answer. dition,— 8 men and 6 

months. 

The ratio of 4 to 8 is ^, and the ratio of 15 to 5 is 3. 
If we multiply these two simple ratios together, we have a 
compound ratio, which, multiplied into 24 bushels^ gives 
the answer. ^X3=f , and 24X|=36, the Answer. It is 
the use of a compound ratio which constitutes Compound 
Proportion. 

All questions in Compound Proportion may be solved by 
two or more statements in Simple Proportion, <or they may 
be analyzed thus : If 8 men consume 24 bushels in 5 
months, 1 man would consume ^ of 24=3 bushels, and in 
1 month i of 3=|^ of 1 bushel. Then 4 men would con- 
sume 4 times f =-^, in 1 month, and in 15 months, 15 
times J^l=:36 bushels, th^ answer. 

NoTB. TlM foregoinij is, perhaps, the most natural method of lolTing pio- 
portional questions, but it I9 not always the shortest ; other methods are adopt- 
ed rather for the sake of brevity than eorrectness. 

Compound Proportion teaches to solve by one statement 
questions which would require two or more by Simpk Pnh 
portion* 

2. If a man build 27 rods of wall in 3 days, when the 
days are 12 hours long, how many rods can he build in 9 
days, when the days are 16 hours long ? 

If a man in 3 days build 27 rods, in one day he would 
build ^ of 27=9 rods. If in one day, 12 boors long, he 
build 9 rods, in 1 hour he would build -^ of a rod, and in 
16 hours, ^X16=J^=12 rods. If in 1 day, 16 hours 
long,he build 12 rods, in 9 days he would build 12X9=198 
rods, the answer. 

 .1 <  ■!■■ ^ 

auBtTioirt. 9. What does Coraponiid Proportioii teach ? 3. What cooaCi- 
totes Compound Proportion I 
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In this example, 3 days, 12 hours long, are equal to 12 X 
3=36 hours; and 9 days, 16 hours long, are equal to 16X9 
=144 hours. We have, then, this proportion — 36 h. : 
144 h. : : 27 rds. : 108 rods, for -W^=4, and J^=:4. 
The ratio of the time in the demand, to the time in the sup- 
position, is the same as the ratio of the term sought to the 
rods in the conditions of the question. That is, the ratio 
of 144 hours to 36 hours, expresses how many more rods 
can be built in 9 days, 16 hours long, than in 3 days, 12 
hours long. 

It will be perceived, that the ratio of the time in the de- 
mand, to the time in the supposition, is the product of two 
simple ratios. It is a ratio of the ratio of days to days, 
and hours to hours, (aratio produced by the multiplication 
of simple ratios is called a compound ratio.) Thus : if a 
man in 3 days, 12 hours long, build 27 rods of wall, the 
amount of wall built in 9 days, (the days being of equal 
length,) is expressed by the ratio of 9 to 3 — f=3, that is, 
he could build 3 times the number of rods — ^27X3=81 
rods ; but the days are 16 hours long ; this circumstance, 
again, affects the result, and is expressed by the ratio of 16 
to 12 — }^=:1J; that is, the amount of labor performed in 
16 hours is greater by J than the labor performed in 12 
hours, i of 81 rods=27, and 27-|-81=108 rods. If we 
multiply these simple ratios, 3X1 J=4, we have a com- 
pound ratio, the same as above, and 27X4=108 rods, the 
same answer. The ratios of the days to days, and hours 
to hours, may be expressed thus. If, in 3 days, 12 hours 
long, 27 rods of wall are built, how many rods can be built 

days. bourR. 

in f of if ?— t of if=-y^=4, and 27X4=108, the an- 
swer. 

From the preceding illustrations we derive the following 
general RULE. 



General Rule by Proportion* 
Make that number which 
is of the same kind with the 
answer, the third term ; and 
of the remaining numbers, 
take any two that are of the 
same kind, and place one for 
a first term, and the other for 



General Rule by Cancelling. 
Draw a perpendicular line, 
and place the sign of the an- 
swer on the left, and that 
number which is of the same 
kind with the answer, on the 
right; and of the remaining 
numbers, take any two of the 



duBSTioNs. 4. What is a Compound Ratio ? 
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a second term, according to 
the directions in Simple Pro- 
portion ; then, any other two 
of the same kind, and so on 
till all are used. Lastly, mal- 
tiply the third term by the 
product of the second terms, 
and divide the result by the 
product of the first terms, and 
the quotient will be the fourth 
term, or answer. 

EXAMPLES. 
1. If a man build 27 rods 
of wall in 3 days, when the 
days are 12 hours Ions, how 
many rods can he build in 9 
days, when the days are 16 
hours long 1 

Operation. 

3d.: 9d.K.o7,dg 
12h. :16h. r"^^*^^*- 



same kind, and place one on 
the right and the other on the 
left, according to the direo 
tions in Simple Proportion ; 
then, any other two of the 
same kind, and so on till aU 
are used. Then cancel, mul- 
tiply and divide, as before di- 
rected. 



EXAMPLES. 
1. If a man bnild 27 rods 
of wall in 3 days, when the 
days are 12 hours long, how 
many rods can he build in 9 
days, when the days are 16 
hours long ? 

Operation. 
days i 
t$ hours 4 



36: 144:: 27 
27 



1008 

288 



How many rods? 

days fi 
si hours m 



27 rods 



36)3888(108 rd8.,Answer. 
36 
— Having placed 
288 27 rods for the 
288 third term, we 
place 9 days for the second ; 
for it is obvious that a greater 
amount of labor could be ac- 
complished in 9 days, by one 
nan, than in 3 days. For the 
same reason, 16 hours is made 
to occupy the second place, 
and 12 hours the first* 



108 rods, Ans, 
Here we place 27 rods, the 
name of the answer, on the 
right ; and, as a greater 
amount of labor can be ao« 
complished by 1 man in 9 
days than in 3 days^ and in 16 
hours than in 12 hours, we 
place 9 and 16 on the right, 
and the remaining numbers 
on the lefl. 

It has been shown, by the 
foregoing illustration, that the 
amount of labor done in 9 
days, 16 hours long, compar- 
ed with 3 days, 12 hours long^ 
is expressed by the product of 
the ratios of 9 to 3, and 16 to 
12. Hence, by cancelling: 



N2 



102 



RATIO AND PROPORTION. 



2. If 3 men can build 360 
rods of wall in 24 days, how 
many rods can 8 men build 
in 27 days? 

Operation. 
3 : 8 : : 360 
24 : 27 



If we divide 9, on the right, by 
3, on the left, and 16, on the 
right, by 4 ; and 12, on the 
left, by 4, we have, then, 3 on 
each side of the line, which 
cancel each other, and 4 re- 
maining on the right is the 
product of the ratios, as be- 
fore shown : 4 times 27 rods 
are 108 rods — the answer. 
duEs. 2d, by cancelling. 

How many rods? v* 

fi\0 3 



Rods, 1080; Answer, 



72 



216 
360 

12960 
648 



rds. 



72)77760(1080, Answer, 
72 



576 
576 



3. How many men will it 
take to build a wall, 75 rods 
long, 8 feet high, 3 feet thick, 
in 6 days, working 9 hours 
each day, if 20 men can build 
a wall 100 rods long, 6 feet 
high, 4 feet thick, in 12 days, 
working 12 hours each day ? 

For Statement, see next page. 



duES. 3d, by cancelling. 
Operation. 

H$ 6X8=40 

Q men, Ak8, 



ii0 men. 



How many men? 

$i00 





4 



|40 men, Ans. 
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Statement 


100] 
6 


75] 
: 8 1 : : 


4 > 


3 y20 men. 


6 


: 12 : : 


»3 


12] 


Operation. 


100 


75 


6 


8 


600 


600 


4 


3 


2400 


1800 


6 


12 


14400 


21600 


9 


12 


129600 


259200 




20 




men. 


129600)5184000(40ilw5 




518400 



It is obyious, that the 
Inarabers might be cancelled,when 
stated proportionally; bat it it 
not so convenient, nor woald the 
simple rule by which we hvn 
thus far been guided in Fractions 
and Proportion, appear so mani- 
fest. For example, take the ques- 
tion below, and read it thus— 
What will 5 yards lon^) and 7 yds. 
wide cost, if 3 yds. long, 7 yds. 
wide cost 2dB? Having written 
the numerators according to the 
rule for whole numbers, write 
their denominators on the oppo- 
site side of the line. Thus the 
principle by which we operate in 
whole numbers and fractions, is 
shown to be the same. 





4. If f of a yard of cloth, 
J yd. wide, cost f £, what is 
Uie value of f yard, IJ yard 
wide, of the same quality ? 

Operation. 
I : I : : 
J : J : : ^ [=z:^ 

Inverted. 

Hx^^mikm An,. 

16 

126 
21 

336 " 



How many 



4. If I of a yard of cloth, 
J yd. wide, cost f <£. what is 
the value of f yd., If yd. 
wide, of the same quality? 

Operation by cancelling. 

$ yds. long. 
3f yds. wide. 

2 £ cost. 
2=1 £, Ans, 



If yard long, 
Yard wide, 



4 
3 
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5. If a roan travel 240 mis. 

in 12 days, when the days are 

12 hours long, how far can he 

travel in 27 days, when the 

days are 16 hours long ? 

Operation. 

12 d.: 27d. (iio.^^ 

12 h.: 16h.r.:^®°'- 



144 



162 
27 

492 
240 

17280 
864 



144)103680(720 mis. Ans. 
1008 



5. If a man travel 240 mis. 
in 12 days, when the days are 
12 hours long, how far can he 
travel in 27 days, when the 
days are 16 hours long? 
OpercUion. 



How far? 
Days at 
4 hours at 



ftt days 9 
i^ hours 4 
ii0 miles 20 



720 miles, Ans. 



288 
288 





In Compound Proportion^ the terms in the supposition 
and demand may be distinguished by cause and effect, or 
producing and produced terms. That which causes any 
thing, or produces an effect, as men, time, length, breadth, 
depth, &c., may be denominated a producing term. Thus, 
in the foregoing question, among the terms of supposition* 
one man, 12 days, 12 hours long, are the joint cause, or 
producing terms, and miles the effect, or produced term. 
Amon^ the terms of demand, 27 days, 16 hours long, are 
the jomt cause, or the producing terms, and the rods re> 
quired are the effect, or the produced term. In all ques* 
tions in Proportion the answer required will be either 
cause or effect, (a producing or produced term.) Hence the 

RULE. 

When the term required is a produced term^ 

Draw a perpendicular line, and place the terms of demand, 

duaiTioifs. 1. What is meant hy producing and proAtctd tarmf. 9. Rule, 
whoa tha tana requirad la a prodaoad taim ? 
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or those numbers which follow " how/' &c., on the right 
of the line, and those which follow *' if/' on the left, as in 
the Rule of Three Direct, closing the statement, in all ca- 
ses, with that number which is of the same kind with the 
answer sought, and proceed to cancel, as before instructed. 

Note. AH questions under the foregoing head will be found to be in Dtred 
Proportion. 

6. If 4 students spend ^19 in 3 months, how many £ 
will 8 students spend in 9 months? Answer, i£114. 

Operation, 



How many £1 

Prodacing terms \ Students 4 
of the Bupposi- > ^-. , ^ 

tion. j Months 3 



S students. ) Producing terms 
9 months. / of the demand. 

\^£ f P^^du^^^ ^^i*™ ^^ the 

' ( supposition. 

114^, Answer. 

7. If 7 men can reap 84 acres in 12 days, 12 hours long, 
how many acres can 20 men reap in 5 days, 14 hours long ? 

Answer, 116§ acres. 

8. If 8 reapers receive 3^. 4 s. for 4 days' work, how 
much ought 20 reapers to receive for 15 days' work ? 

Answer, 30^. 

9. If 3 men receive 8.9<£ for 19.5 days' labor, how much 
ought 20 men to receive for 100.25 days' labor ? 

Answer, 305 <£. s. 8 d. 1 qr. 

10. If 20 cwt. may be carried 80 miles for $35, how 
much will it cost to transport 40 cwt. 100 miles ? 

Answer, f 87J. 

11. If the freight of 9 hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost 16^. what must be paid for the 
freight of 50 tierces, each weighing 2J cwt., 100 leagues? 

NoTs. Hundred weight and distance are the producing terms, and the money 
received, the produced term. 

12. If 21 yards of cloth. If yard wide, tcost 3f£, how 
much will 36 J yards, IJ yard wide, cost? 

Answer, 54f <£. 

13. If 24 bushels of wheat be consumed by 8 persons in 
5 months, how many persons will consume 36 bushels in 15 
months ? 

Operation. 



How many persons ? 
Si bushels ii4 
Si men i$ 



Si$ bushels 4. 

$ months. 
$ persons. 



4 persons, Answer. 
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It is e?ideiity if 24 bushels are consumed by 8 per- 
sons in 5 months, that t person would consume i of 24=3, 
and in 1 month f of a bushel, and in 15 months -1X15=1 
^1^9 bushels. Then 36-t-9=4 persons, the answer. It 
will be observed, that the answer required is a producing 
term; and, also, that the product of the 36 bushels, the 
produced term in the demand, and 8 persons, 5 months, the 
producing terms in the supposition, are divided by the pro- 
duct of 24 bushels and 15 persons, the produced and pro 
ducing terms in the supposition. Hence the Rule : 

When the term required is a producing term, 

Draw a perpendicular line, and place the produced term of 
the demand and the producing terms of the supposition on 
the right, and the remaining terms on the left of the line^ 
and proceed as before. 

NoTfi. The above will be found to comspond with Jnoeru JfVoptfrliM, ud 
may be applied to both Simple and Compound. 

14. If 6 men build a wall, 20 feet long, 6 feet high, and 
4 feet thick, in 16 days, working 12 hours in a day, in how 
many days will 24 men build a wall 200 feet long, 8 feet 
high, and 6 feet thick, working 10 hours in a day ? 

Answer, 96 days. 
Operation* 

How many days ? m ) p^^uced term of de- 

^ rf V mand. 

j2 C Producing terms of 
t^ \ supposition. 



Produced term of , ^ 
supposition. i ^ 

Producing terms i4fi4 
of demand. I 10 



96 days, Answer* 

15. If 3 men, in 24 days, 9 hours long, can dig 328 rods 
of trench, 6 feet wide and 4 feet deep, how many men will 
it take to dig a trench 984 rods long, 9 feet wide and 8 
feet deep, in 27 days, when the days are 12 hours long ? 

Answer, IS men* 

16. If a man can travel 240 miles in 16 days, when the 
days are 14 hours long, how many days will it take him to 
travel 720 miles, when the days are 12 hours long? 

Answer, 56 days. 

anniTioir. 3. Rale, when tho term teqnind if a frmhiefiv <«nD ' 
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17. If 98 lbs. of bread be sufficient to serve 7 men 14 
days, how many days will 63 lbs. serve 21 men ? 

Answer^ 3 days. 

18. If 40 men in 15 days, 12 hours long, build a wall 
200 feet long, 12 feet high and 5 feet thick, how many 
hours long must- the day be, that 20 men, in 12 days, may 
build a wall 100 feet long, 10 feet high and 6 feet thick? . 

Answer, 15 hours. 

19. If 20 men in 12 days, 15 hours long, can build a 
wall 100 feet long, 10 feet high and 6 feet thick, in how 
many days, of 12 hours long, can 40 men build a wall 200 
feet long, 12 feet high and 5 feet thick ? 

Answer, 15 days. 

20. If 16 compositors set 150 pages of types, each page 
consisting of 48 lines, and each line of 50 letters, in 8 
days, 10 hours long, how many compositors will be required 
to set 500 pages of 72 lines each, and 45 letters in a line, 
in 6 days, 8 hours long ? Answer, 120 compositors. 



SUPPLEMENT 

TO THE 

RUIZES OF PROPORTION, 



exampi.es. 

1. If I can hire 30 horses pastured 7 weeks for 6£, how 
many weeks may 5 horses be pastured for 4£ 5 s. 8f d. ? 

Answer, 30 weeks. 

2. If 8 men build 48 rods of fence in 1 day, how many 
rods will 24 men build in the same time ? 

Answer, 144 rods. 

3. If 24 men build 144 rods of fence in 1 day, how 
many rods will 8 men build in the same time ? 

Anstoer, 48 rods. 

4. How many men will it require to build 144 rods of 
fence in 1 day, if 8 men build 48 rods in the same time ? 

Answer, 24 men. 

5. If 20 men build a mill in 160 days, in how mamy 
days could 25 men build the same mill ? "^ 

Answer, 128 days. 

6. If 25 men build a mill in 128 days, how many men 
will build the same mill in 160 days? Answer^ 20 men. 



Answer, < 
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7. How many cords of wood may be bought for 40^, if 
2f cords cost $6 ? Answer 53^ cords. 

8. How many bushels of wheat may be bought for 40<£, 
if 1 bushel of wheat be worth 2 bushels of rye, and 4 
bushels of rye be^ worth 5 bushels of corn, and 8 bushels 
of corn be worth 16 bushels of oats, and 1 bushel of oats 
be worth 2 shillings ? Answer, 80 bushels. 

9. If 18 cords of oak wood be worth 26§ cords of hem- 
lock, and a cord of hemlock 14f shillings, how much will 
4^ cords of oak cost in cents, and how many guineas ? 

1600 cents. 
3^ guineas. 

10. How many stoves may be bought for 672 shillings, 
if 8 fire-frames are worth 3^ stoves, and 16 fire-frames are 
worth 32 guineas ? Answer, 5 stoves. 

11. How much will $450 gain in a year, if 100 in the 
same time gain $8 ? Answer, $36. 

12. A merchant owning f of a vessel, sold f of his 
share for $934. What was the value of the ship 1 

Ansioer, $3736. 

13. How many guineas will 8^ yards of cloth cost, if J 
of a yard cost § of a dollar ? Answer, If guinea. 

14. If -jf-j- of a pound of sugar cost ^-^ of a shilling, 
what will If of a pound cost? Answer, 4 d. 3j^f|^^ qr. 

15. If 2^ lbs. of tobacco cost 4 s. 6 d., how much will 
18D lbs. cost in dollars ? Answer, $54. . 

16. If when wheat is 4 s. 6 d. per bushel, the penny loaf 
weigh 12 oz., what ought it to weigh when wheat is $.50 
per bushel t Answer, 18 oz. 

17. How many yards of cloth, J yd. wide, are equal in 
measure to 30 yds. IJ yard in width ? Answer, 60 yds. 

18. If 40 bushels of grain will pay a debt when the price 
is 60 cents per bushel, how many bushels will it take when 
the price is $1.20? Answer, 20 bushels. 

19. How far may 30 cwt. be transported for $8, if 2J 
cwt. be carried 180 miles for the same money ? 

Answer, 15 miles. 
'20. How many yards, of f yd. wide, will it take to line 
850 suits of clothes, each suit to contain 3^ yards of cloth. 
If yd. in width ? Answer, 6941 yds. 2 qrs. 2§ nails. 

21. If 30 horses consume 600 bushels of oats in 8 
months, how much will each horse consume per day ? 

Answer, 2§ quarts. 
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22. A man owns J of a ship, valued at J of the ship 
and cargo— the latter worth $96000. What is the value 
of i of his share ? Answer, |4000. 

23. Tf 12 men consume J of | of f of f of 30 bushels 
of wheat, in i of 4| of f of -^^ of 20 months, how much 
will 4 men consume in f of ^ of |f of f f of j-^ of 40 
months? Answer, 12 bushels. 

24. If 4 men spend f of f of f of f f of 30.^ in /f of 
^of If of J^ of 9 days, how many dollars will 21 men spend 
in f of If of f of T*^ of 45 days ? Answer, $420. 

25. If a man travel 336 miles in 14 days, when the days 
are 18 hours long, in how many days will he travel 672 
miles, the days being 12 hours long ? Answer, 42 days. 

26. If a man travel 240 miles in 12 days, when the days 
are 12 hours long, in how many days will he travel 720 
miles, when the days are 16 hours long ? 

Answer, 27 days. 

27. If a family of 9 persons spend $450 in 7 months, 
how much would be sufficient to maintain them 8 months, 
if 5 persons more were added to the family ? 

Answer, $800. 

28. What is the value of 1 grain of gold, if 17f lbs. be 
worth 10224<£ ? Answer, 2y^^ s. 



EXCHANGE. 

Exchange is the act of paying or receiving the money 
of one country foj- its equivalent in the money of another 
country, by means of Bills of Exchange. It compre- 
hends both the reduction of moneys and the negotiation 
of bills. It determines the comparative value of the cur- 
rencies of different nations, and shows how foreign debts 
may ,be discharged, and remittances made from one coun- 
try to another, without the risk, trouble, or expense of 
transporting specie or bullion. 

When the United States were British colonies, the ster- 
ling value of the pound was the same in all the colonies ; 
l](ut the legislatures of the different colonies emitted bills 
of credit, which afterwards depreciated in their value — in 
some states more, and in others less. 

O 
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EZCUANOE. 



The following table exhibits the number of shiUings in a 

dollar in each of the states, 

TABLE I. 



To exc/tange 
from, to 



New-Eng. 

States and 

Virginia. 



Penn'a, N. Jer- 
gey, Delaware 
and Maryland. 



New-York 

and North 

Carolina. 



South Car- 

olina and 

Georgia. 



New-England 
States and Va. 



Dollar 
6s. Od. 



Add one 4th 



Add one 
3d. 



X7 
and-T-9 



Pennsylvania, 
N. Jersey ,Dela- 
ware&Marylnd 



New-York and 
North Carolina. 



Subtract 
one 5th. 



Dollar 78. 6d. 



Add one 
15th 



X3i 

and-^ 



Subtract 
one 4th 



Subtract one 
16th 



Dollar 
8s. Od. 



X7 

and-M2 



South Carolina, 
and Georgia. 



Add2-7thB 



X5 and 



X by 12 

-by 7 



Dollar, 
4 8. 8d. 



NoTB. The valae of a dollar in any state is found either opposite to that 
state, or under it in the table. 

As the number of shillings in a dollar is different in dif- 
ferent states, the value of the dollar being the same, it fol- 
lows, that the va/tie of the shilling is different; and as the 
number of shillings in a pound is the same, the value of 
the pound must differ in the ratio of the shillings. That 
Is : if 6 shillings in New-England, and 8 shillings in New- 
York, make a dollar, then a pound in New- York is to a 
pound in New-England, as 8 is to 6 ; f =f ; or 4£ in New- 
York are equal to 3^ in New-England. 

The relative value of the pound in different states may be 

seen by the following Table. • 

TABLE 11. 

New- Jersey, ^ 15=16 New-York and North Carolina. 
Pennsylvania, J 5=4 New England and Virginia. 
Delaware and j 

Maryland. j 45=:48 South Carolina and Georgia. 
New-England \ 4=5 New-Jersey, Pennsylvania, &c. 
States and > 3=4 New- York and North Carolina. 
Virginia. j 9=7 South Carolina and Georgia. 

New-York \ 16=15 New-Jersey, Pennsylvania, &c» 

and > 4z=3 New-England and Virginia. 

N. Carolina^ ) 12=:7 South Carolina and Georgia. 
S. Carolina \ 28=45 New-Jersey, Pennsylvania, dtc. 

and > 7=12 New-York and North Carolina. 

Georgia. j 7=9 New-England and Virginia. 



exchange; 
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The following table shows the value of pounds, shillings, 
and pence in each of the United States, according to their 
respective currencies. 

TABLE III. 



New-Jersey, 
Pennsylvania, 
Delaware and 
Maryland. 



New-York 

and 
N. Carolina. 



New-England 

States and 

Virginia. 



S. Carolina 

and 

Georgia. 



8. 3=40 cts. 
d.9=10cts. 



s. 2=25 cts. 
d.24=25 cts. 



£ 3= 

s. 3=50 cts. 

d. 18=25 cts. 



£ 7=$30 
s. 7=1.50cts. 
d.l4=25 cts. 



DOMESTIC EXCHANGE. 

To reduce the currency of one state to that of another. 

RULE. 

Draw a perpendicular line, and place the demand of the 
question on the right, and the supposition on the left, as in 
the Rule of Three Direct. 



IfN.E.^0 



EXAMPLES. 

1. What sum in Georgia, is equal to 1800^^ New-Eng- 
land currency ? 

Operation. In stating the question, say 

'***GeoTa'' "^1*000 £ N.E. l^ow many £ Georgia curren- 

Y Q 200 S7 ^^^ equal to 1800<£ New- 

' England, if 9.£ New-England 

iAi\r\n A are equal to 7^ in Georgia. 
1400*/, Ans. (See Table II.) 

2. How many pounds in New-York currency will 240;^ 
New-Jersey currency make? Answer, 256£ 

3. What sum in Virginia is equal to 375^ 16 s. 9 d. N. 
York currency ? Answer, 281^ 17 s. 6 d. 3 qrs. 

4. What is the value in New- Jersey currency of a bill of 
exchange for 375<£ 10 s., on a cotton dealer in Georgia ? 

Answer, GOS£ 98. 7d. 3 qrs. 

_i _ , I I .■ I - - ' • • — --* r 

UuEtTiOHs. 1. Wbat does Exchange teach? 2. Why is the value of the 
pound different in different states ? 3. Is the value of a dollar every where the 
same? 4. Is the value of a shiUiog tho same? 5. Wbat is Domestic Ex- 
change? 6. Rule of statement ? 
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5. A manufactarer in Massachusetts sends to Georgia 
a lot of shoes, which amount to 420i£ 7 s. What is the 
value in New- Engl and currency ? Answer , 540<£ 9 s. 

6. A manufacturer in New-Jersey consigns to his agent 
in Charleston a quantity of ready made clothing, which, 
when sold, and the charges deducted, amounted to 5&il£ 
lis. What is the value in New- Jersey currency? 

Answer, 855c£ 17 s. 8+ d. 

7. Boston, July 26M, 1837. 
Exchange for 320i£ 10 s. 6d. 

Twelve days after sight, please pay to Peter Finch, or 
order, three hundred twenty pounds, ten shillings and six 
pence, value received, and place the same to the account 
of your Ob^t Servant — 

ISAAC WATERFORD, Jr. 

To Peter Finch. 

What sum in New-York currency will discharge this 
bill 1 Answer, 427£ 7 s. , 4 d. 

8. What sum South Carolina currency is equal to 429«£ 
7 s. 3d. in New-England? Ans., 233£ 18 s. 11 d. 2qrs. 

9. What sum in Pennsylvania is equal to 259,£ 15 s. 9 d. 
Georgia currency ? Answer, 417^ 10 s. 3d. 2 qrs. 

10. Philadelphia, June Ist, 1837. 
Exchange for 240<£ 10 s. Pennsylvania currency. 

Sixteen days after sight, pay to George Simpson, or or- 
der, two hundred and forty pounds, ten shillings, Pennsyl- 
vania currency, as per advice from 

Yours, Src, 

JOSIAH LITTLE. 
To Thomas Smart, Merchant, N. Y, 

What sum New-York currency will discharge ihe above 
bill ? Answer, 256<£ 10 s. 8 d. 



rOREIGW EXCHANGE.* 

All Foreign coins, by a late act of Congress of the 
United States, are prohibited being a' lawful tender. The 
gold coins of Great Britain and Portugal, of their present 
standard, are valued at the rate of 100 cents for every 27 

* This rule maybe omitted until the review. 
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grains, or 88f cts. per dwt. The gold coins of France, of 
their present standard, are to be valued at the rate of 100 
cents for 27J grains, or 87J cts. per dwt. The gold coins 
of Spain, of their present standard, are to be valued at the 
rate of 100 cents for 28^^ grains, or 84 cts. per dwt. 

In England, Ireland, and the English West India Islands, 
accounts are kept in pounds, shillings, pence, and farthings ; 
though the intrinsic value, in each place, is not the same. 

Exchange is said to be at par between two countries, or 
states, when ther money given in one is equivalent in value 
to that received for it in another. 

The course of exchange is fluctuating, being above or 
below par, according to the occurrences of trade, or the 
demand for money. 

^ BiU qf Exchange U a written order for tbe payment of a certain Bum of 
money, at an appointed time. It is a mercantile contract, in which four persons 
are mostly concerned, viz. First, the drawer, who receives the value, aii4 is 
also called the maker and seller of tbe bill. 

Second, Tbe debtor in a distant place is one on whom tbe bill is drawn, and 
who is called tbe drawee. He also is called tbe acceptor, after be accepts the bill, 
which is an engagement to pay it when due. 

Third, The person who gives the value for the bill, and is called the bmitr^ 
taker f and remitter. 

Fourth, Tbe person to whom tbe bill is ordered to be paid, who is called the 
payee, and wbo may, by endorsement, pass it to any other person. 

7%« following tables show the par value of foreign money 

in the United States, 

TABLE IV. 

Value of foreign coins in Federal money, as established by a late act 
of Congress. 



Pound Sterling* 

Pound, of Ireland, 

Pagoda, of India, 

Tale, of China, 

Mill-ree, of Portugal, - - - - 

Ruble, of Russia, 

Rupee, of Bengal, 

Guilder, of the United Netherlands, 
Mark Banco, of Hamburgh, - ^ 
Livre Tournois, of France, - - 
Real Plate, of Spain, - - - . 



D 

4 

- 4 
1 

. 1 
1 

- 




- 




K C. 


M. 


44 


4 


: 10 





94 





48 





24 






66 





55 


5 


39 





33 


5 


18 


5 


10 






* li^sterUng before 1832 was $4.444 ; since that time f4.80. 

QoisvioKs. 1. What Is foreign exchange ? ft. When is exehange said to be 
at par ? 3. What is the meaning o£ pari Answer : it is a Latia word, which 
signifies equal. 

02 
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TABLE V. 

Coins current in the United States, with their Sterling and Federal 

value. 



1, 



» 



ffAMSB or COIR.j ^jlj " 

weight 



Sterling 
money 
of 6. 

Britain. 



N. E. 
SUte*. 



N. Yorli 
and N. 
Caroii. 
na. 



SJen'y 

Penn., 

Del. and 

MaryPd. 



S. Caro- 
lina and 
Geor- 
gia. 



Federal 
value. 



Gold. ptot. g 



L. 9. d. 



L. 3. d. 



It, 8, d. 



L. 8. d. 



Li. 8. d. 



D.C.M 



5 
5 
4 
4 



6 
5 



A Johannes, 18 
AhalfJohann. 9 
A Doubloon, 16 21 
A Moidore, 6 18 
An £ng.6uin. 
A French do. 
A Span .Pistole 
A French do. 

SUver. 
An finffUshor 
FrenchUrown, 
The Dollar of 
Spain ^Sweden 
or Denmark, 
An £ng. Shii- 

ling, 
A Pistreen, 



3 
1 
3 
1 
1 
1 



60 



18 

17 6 
3 18 

3 11 







11 
16 
6 
7 
1 
1 

16 
16 



4 
2 
4 
1 
1 
1 
1 
1 



5 








4 6 
1 



lOi 



16 

8 

8 
16 

8 

7 

2 

2 



6 
3 
5 
2 
1 
1 
1 
1 



8 

4 

16 

8 

17 

16 

9 

8 



6 
3 








5 
2 
1 

01 

oil 

01 



6 8 



6 
14 

12 



8 9 








.8 
1 9 



17 



12 
5 

15 

14 
80 
76 



6 


6 



8 3 



7 6 

18 

1 6 






10 

8 

1 

1 

18 
17 6 



014 



9 
5 



5 



4 8 
1 1 

Q Oil 



16 00 
8 00 
93 3 



6 00 



4 
4 
3 
3 



66 7 
60 
77 3 
66 7 



1 10 



1 00 
222 

20 



All other gold coins, of equal fineness, at 89 cents per pwt.^ and 
silver at 111 cents per oz. 

TABLE VI. 

Monies of different Countries. 

FRANCE. 

12 dernier8=:l sol. 
20 sol8=:l livre=18J cts. 
3 livres=l crown. 

Note. The above is according to the old system ; the present method of keep- 
ing accounts in France is in Oancs and centimes, or handredth parts, thus ; 

10 centimes=:I decime. 
10 decime8=l franc=$. 18731 25. 
The 5 franc piece weighs 25 grammes, or 386.1 grains 
Troy, and is equal in value to $.9365625. 

SP4IN. 

The money of Spain is of two kinds ; one is called vel- 
lon, the other plate money. Accounts are most generally 
kept in rials and marvadies vellon. 
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4 marvadies vellon, or ^ - 

2J marvadies of plate, J — * ^"^"*' 
8J quartas, or ) _, . , ,. 

M marvadies vellon, ) — ^ "^ ^®"^"' 

15 rials velloD, =1 peso, or current dollar. 

16 quartas, or • > __, . , - oiate— 10 cts 
34 marvadies of plate, ] — ^ "** °^ plate— lU cts. 

8 rials of plate, - - - - =1 piastre=80 cts. 
10 rials of plate, - - - - =1 dollar=$1.00. 
5 piastres, =1 Spanish pistole=$4. 

ITALY. 

12 derniers=l sol. 
20 sols=l livre. 

5 livres=l piece of eight at Genoa. 

6 livres=:l do. ** at Leghorn. 
6 solidi=l gross. 

24 grosses=l ducat. 

PORTUGAL. 

400 reas=l crusado. 
1000 reas=l millrea=«1.24- 
The reas and millreas are imaginary pieces of money : 
the real moneys of Portugal are as follows : 

Silver, 

1 crusado =400 reas=50 cts. 

12 vintin piece=280 reas=30 cts. 

5 do. =100 reas=12J cts. 

2J do. = 50 reas=: gJ cts. 

Gold. 

1 double johannes=25 millreas, 600 reas=$32. 
1 single do. =12 do. 800 reas=$16. 

half do. = 6 do. 400 reas=f 8. 

quarter do. = 3 do. 200 reas:=t 



eighth do. = 1 do. 600 rea8=$2. 
festoon or ^ do.= 800 reas=$l. 

1 moidore =:: 4 do. 800 rea8;=:$6. 

HOLLAND. 

8 pennings=l groat - - - - =01 ct. 

2 groats =1 stiver - - - - =2d., or 2 cts. 

6 stivers =1 shilling - - - =:12 cts. 

20 stivers =1 florin or guilder =:40 cts. 
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2i florins =1 rix dollar - - - r=91.00. 
6 florins , =1£ Flemish - - .=$2.40. 
5 guilders =1 ducat - - • - =:$2.00. 

DENMARK. 

16 schillings=l mar]# =$0.33^. 

3 marks =1 rix dollar =:$1.00. 
6^ marks =1 ducat =$2.08^. 

RUSSIA. 

3 copecs=l altima. 
10 do. =1 grivena. 
50 do. =1 politin. 

2 politin=:l ruble=75 cts. 

2 ruble8=l ducat. 

CHINA. 

10 caxa =1 candareen=$.0148. 

10 candareeiis=l mace =$.]4S. 
10 mace =1 tale =$1.48. 

BARBARY. 

10 aspers =1 rial =$0.12^. 
2 rials =1 double = .25 cts. 

4 doubles=:l dollar =$1.00. 

24 medins=l chequin= .75 cts. 
32 do. =1 dollar =$1.00. 
180 aspers =1 zequin =$2.25. 
15 doubles=l pistole =$3.75. 

TURKEY. 

3 aspers=l para =$0.00652925. 
40 paras =1 piastre =$0.26117647. 



BILLS OF EXCHANGE. 

To find the value of Bills of Exchange above pctr. 

£XAMPIiES. 

1. What is the value of a bill of exchange for $860, at 
5 per cent. abo?e par ? 

Q^ Far Opertdwh u» moBtpag^. 
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Operation, 



What value $ 
If $100 



860 $ 
105 $ 



903, Answer. 

2. A, of Boston, is indebted to C, of London, «£1000. 
How much sterling must be remitted, exchange being 50 
per cent. ? Answer, ^1500. 

3. B, of New- York, is indebted t6 D, of Liverpool, 
<£650 sterling, to discharge which he purchases a bill at 3 
per cent, above par. How many dollars does he give for 
it ? Answer, $2975.256. 



To jfind the value of Bills of Exchange below par. 

1. What sum sterling money is equal to 340 <£. 6 s. 4 d. 
Massachusetts currency — exchange 40 per cent.? 

Answer, 204 <£. 3 s. 9 d. 2 qrs. 
Reduce the shillings and pence to the decimal of a pound 
by inspection. 

Operation, 

340.317 
60 



100 



204.1902=204 <£ 3 s. 9 d. 2 qrs., Am. 

2. D, in Philadelphia, owes E, in London, <£600 sterling, 
to discharge which he purchases a bill at 3 per cent, below 
par. How many dollars must he give ? 

Answer, $2586.666+. 

3. Boston, 



Exchange for 540 £. 8 s. 9 d. sterling. 
At thirty days' sight, pay to Timothy Dicks, or order, 
five hundred forty pounds, eight shillings and nine pence, 
value received, and place the same to the account of 

JAMES STRIKER. 
To John Johnson, Merchant, 
Liverpool. 

What is the value of this bill in Pennsylvania currency, 
exchange at 56 per cent. 1 

4. A, of Cork, draws upon B, of London, for 870 ,£. 
12 s. 4 d., Irish, exchange at 8 per cent. E^ow much, ster- 
ling, will discharge this bill ? 
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5. Exchange for 2446 livres, 6 sols, 4 dbrniers. 

Thirty days afler sight of this tny second of exchange, 
first of same tenor and date not paid, pay to Trrus True, 
or order, two thousand, four hundred, forty-six livres, six 
sols, four derniers, value received, and place the same to 
my account. PETER J. TUTTLE. 

To Trustram Crocker, Merchant, 
Paris. 

How much sterling is the above bill, and how much in 
Pennsylvania currency ? 

6. A merchant in Toulon is indebted to a merchant in 
Boston 8462 francs, 20 centimes. What is the amount in 
federal money ? 

7. A, of Albany, buys a draft on C, of Paris, of 8846 
francs, G4 centimes, for ¥1600. What is the rate of ex- 
change ? 

8. CI, of Barcelona, is indebted to P, of New- York, 925 
piastres, 3 rials, 24 marvadies plate. How much, in fede- 
ral money, is d charged in P's book ? 

Answer, $740.37. 

9. C, of Ireland, remits to D, of London, 345 <£. 10 s. 
Irish. With how much sterling must C be credited, ex- 
change being 8 per cent. ? 

Answer, 319 <£. 18s. Id. 3f qrs. 

10. A bill for 3625 pesos, 4 rials, 31 marvadies, bein? 
remitted to Cadiz, what sum New-Jersey money is equal 
to it, at 7 s. 6 d. per peso 1 

Answer, 1359^. 9s. lid. 1 qr. 

11. A Virginia merchant -shipped tobacco to Norway, 
worth ]673i^. 18 s., Virginia currency. How many rix 
dollars, at 6s. each, must he receive? 

Answer, $5579.666. 
1.2. A, in Philadelphia, owes B, of Amsterdam, $750. 
How many guilders is it, at 40 cts. per guilder ? 

Answer, 1875. 

13. What sum must be paid in Savannah for an invoice 
of goods charged at 490 florins, 15 stivers, allowing the ex- 
change at 40 cents per florin, and freight and duties 30 per 
cent.? ' Answer, 255.19, 

14. A merchant in Philadelphia receives of a merchant 
inJAmsterdam an invoice of goods, amounting to 12340 
florins, 19 stivers, 12 pennings. How much must be re- 
mitted, in Pennsylvania currency, to discharge the bill, at 
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d&i d. per flerin. and what sum in sterling, exchange at 
38 s. 6 d. Flemish per pound sterling ? 

Answer, 941 £. 12 s. d. qrs. sterling. 

15. In. 16745 marks, how many dollars, allowing 33^ 
cts. per markt Answer , $5581.^6. 

16. In 2045 piastres, 9 rials plate, how many dollars? 

Answer, $1636.90. 

17. Wh^t will 8400 arsheens of ravens duck cost, at 15 
rubles for 45 arsheens, in rubles and also in federal money ? 

Answer, 2800 rubles : $2100. 

18. A, of Bordeaux, draws on B, of Liverpool, for 1400 
crowns, at 55 d. sterling per crown ; for the value of which 
B draw9 again on A, at 56d. sterling per crown, besides 
commission of J per cent. What did A gain or lose by 
this transaction ? Answer, gained 18 crowns. 

19. In $1820, how many pagodas of India? 

20. In $605, how many rupees of Bengal? 

21. How many dollars in 4678 tales, 8 mace, 7 canda- 
reens ? 

29. In 8000 aspers, how many dollars ? 

Answer, $100. 
23. A merchant in Philadelphia imported from £ngland 
700 ells of cloth, at 5 shillings sterling per ell. The cost 
of transportation and duty, on the whole amount, was 35 
per cent., the exchange at par. For how many cents must 
1 yard be sold in Philadelphia, to gain 12^ per cent. ? 

Answer^ 135 cents. 



REDUCTION OP CURRENCIES. 

Reduction of Currencies teaches to reduce pounds, 
shillings^ pence, S^c, to federal money ^ and the reverse. 

RULE. 

Reduce the dollar to the fraction of a pound ; and, if 
there be shillings, pence and farthings in the given sum, 
reduce them to the decimal of a pound, by Inspection, and 
proceed as in the Rule of Three. 



au««TioNs. 1. What does Reduction of Currencies teach? 2. Rule'for re- 
ducing pounds, shillings and pence to Federal Money ? 3. Rule for redacitag 
Federal Money to pounds, shillings, penee, Ac. 
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REDUCTION OF CURBBNCIBS. 



1. In £63, New-England 
and Virginia currency, how 
many dollars? 

Operation 



How maiiy $ 
If £ J( 

make 



00 £21 

10 

1$ 



2. In $210, how many 
pounds, New-England and 
Virginia currency ? 
Operation, 



How many £ 
If $1 
i0 



$210, Ans. 

If $1 is ^^, then it is evi- 
dent that the quotient of £1 
divided by -j^^. would be the 
number of dollars in 1 pound, 
and so of any number of 
pounds. 

3. In240<£. 10 s. Virginia 
&c., currency, how many 
dollars, cents and mills? 

5. Reduce 210 .£. 15 s. Vir- 
ginia, &c., currency, to fed- 
eral money. 

7. What sum in federal 
money is equal to 300 £. 10 s. 
6 d., New-England and Vir- 
ginia currency ? 

9. Reduce 380 £. 9 s. 
North-Carolina currency, to 
federal money. 

11. Reduce67.£.5s. 3d., 
New- Jersey currency, to fed- 
eral money. 

13. What sum in federal 
money is equal to 67 £. 5 s. 
3d. South-Carolina and Geor- 
gia currency ? 

15. Reduce 102 .£. 17 s. 
4 d., South-Carolina, d^c, 
currency, to federal money. 

17. Reduce 6S0 £. 6 s. 
4J d., Pennsylvania currency, 
to federal money. 

19. Reduce 600 .£. 10 s. 
6 d. sterling, to federal mon- 



$210 
3£ 



£63, Answer. 
Jf£^ff is $1, then the pro- 
duct of £^ multiplied by any 
number of dollars, will be the 
number of pounds required. 



4. In $801,666,-1- how 
many pounds and shillings, 
New-England, &c.currency ? 

6. Reduce $702.50 to Vir- 
ginia, &c., currency. 

8. What sum in New-Eng- 
land and Virginia currency 
is equal to $1001.75? 

10. Reduce $951,125] to 
North-Carolina currency. 

12. Reduce $179.366-|-to 
New-Jersey currency. 

14. What sum in South- 
Carolina and Georgia curren- 
cy is equal to $288,265 ? 

16. Reduce $440,858 to 
South-Carolina, &/C., curren* 
cv. 

18. Reduce $1680.85 to 
Pennsylvania, &c., currency. 

20. Reduce $2669 to ster- 
ling money. 



INTEREST. 
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ey, the dollar being 4 s. 6 d. 

21. What sum in federal 
money is equal to 126 £, 14 s. 
Canada and Nova Scotia cur- 
rency, the dollar being 5 s.? 

23. Reduce 346 .£. 16 s. 
New-York, &c., currency, to 
federal money. 

25. Reduce 125 .£. 7 s. 
9d., Maryland, dec, curren- 
cy, to federal money. 

27. Reduce 501 £. 3 s. 
9 d., Massachusetts currency, 
to federal money. 

29. Reduce 450 d., New- 
Jersey, &c., currency, to 
cents. (See Table III.) 

Operation, 
How many cents ?|450 pence, 
d. 9 10 cents. 



500ct8.,./9i». 

31. Reduce 540 pence, 
New-England currency, to 
federal money. 



22. What sum in Canada 
and Nova Scotia is equal to 
$506.80 ? 

24. Reduce $867 to New- 
York and North-Carolina 
currency. 

26. Reduce $334,365,+ 
to Maryland, d^c, currency. 

28. Reduce $1670.623 to 
Massachusetts currency, 

30. Reduce 500 cents to 
New-Jersey currency. 

Operation. 
How many pence ?j5O0 gentS. 

Cts. i0 9 d. 



450 pence. 

32. Reduce 750 cents to 
pence, New-England curren- 
cy. 



INTEREST, 



Interest is a premium paid, or an allowance made, by 
the borrower to the lender, for the use of a certain sum of 
money. 

The money lent, upon which interest is to be received, 
is called the principal. 

The premium paid for the use of the principal, is called 
the interest. 

The sum paid on $100, or 100 cents, or ^100 per an- 
num, is called the rate per cent, or per centum. (Per 
centum signifies by the hundred ; per annum, by the year.) 

ClustTioFi. 1. Wbat is interest? 2. Wbatdoyou understand by tlw prin- 
cipal ? 
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The principal and interest added together, is called the 
wnount* 

NoTB. The rate of Interett Mtablisbed by law In the New-Entland states is 
6 per cent. In New-York, the legal interest is 7 per cent. In England it is 5 
per cent. When the rate is not mentioned in this Work, 6 per cent, is under- 
stood. 

Interest is either simple or compound. 



SIMPL.C INTEREST. 

Simple interest is that which arises from the principal 

only. ^ 

Wh'at is the interest of $12 for 1 year, at 6 per cent.? 

Operation, If the interest of $1, for I year, 

$12 be six cents, or -^^^ of a dollar, 

.06 then the interest of $12 would be 

12 times .06, or .06 X 12=72 cts. 

.72, Answer. 

Note. The rate per cent, is written as so many hundredths of a dollar : thns. 
6 per cent, is written .06 ; 7 per cent., .07 ; 5 per cent., .05 ; 3 per cent., .09. It 
is evident that the rate per cent, must be written so many hundredths, because, 
being so many cents on every 100 cents, it is so many lOOths of a dollar. 



EXAMPLES. 

1. What is the interest of $30, fbr 2 years, at 5 per 
cent. ? 

Operation. If the interest of $1, for 1 year, at .05 

$30 perfcent. be 5 cts.then the interest of $30 

.05 will be .05X30=1.50, and for 2 years, 

* $1.50X2= $3.00. Hence, to compute 

1.50 the interest for 1 or more years, we have 

2 the following 

RULE. 

$3.00 Multiply the principal by the rate, ex^* 

pressed as the decimal of a dollar, and the product will be 
the interest for 1 year. When the time is more than 1 
year, multiply the interest for 1 year by the number of 
years. 

2. What is the interest of $45, for 1 year, at 6 per cent ? 

Answer, $2.70. 

Q,t7xtTioKt. 3. What do you understand by the rate per cent.? 4. What 
does per cent, signify ? What, per anwim ? 5. What is the anumiU? 6. What 
is the legal rate of interest in New-England ? 7. What in New-York i 8. 
What is simple interest ?. 9. Rule to obtain the interest for one year ? 10. Why 
is the rate per cent, written so many hundredths of a dollar f 
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3. What is the interest of $22.25 for 1 year, at 5J per ct.? 
Reduced to a decimal. 

Operation. Operation. 

$22.25 Or thus: J)$22.25 

.055 .05J Note. The deci- 

" male below mills are 

iiiOfc moe: ^^^ regarded in the axi- 

\ \lT^ n ^^^"^ *" ^^i«' °^ the 

11125 1112 following question!. 

For pointing the pro- 

$1.22375 $1.2237 f^""^^/^ MuUiplic^ 

tton of Decimals. 

4. What is the interest of $62.75, for 2 years, at 3 per 
cent. ? Answer, $3,765. 

5. What is the interest of $535.42, for 4 years, at 2 per 
cent. ? Answer, $42,833. 

6. What is the interest of $115,675, for 1 year, at 7^ per 
cent. ? at 6J per cent. ? at 8| ? at 9 J ? at 12| per cent. ? 

7. What is the interest of $450.50, for 3 years, at 6 per 
cent. ? Answer, $81.09. 

In the preceding examples, the interest has been com- 
pated for 1 or more years ; but it is ofleu necessary to cal- 
culate the interest for months and days. Now, as the in- 
terest on $1, at .06 per cent., for 1 year, or 12 months, is 
6 cents, it is evident, that it amounts to half a cent a month, 
or 12 half cents a year on a dollar. If, therefore, we mul- 
tiply any number of dollars by half the number of months^ 
we shall have the interest for 1 year in cents. Again : as 
1 month is 30 days, and the interest for 1 month is ^ cent, 
or 5 mills, for 1 day it would be ^=^ of a mill. If, there- 
fore, we multiply by ^ of the days, we have the interest in 
mills ; or, we may reduce the days to the fraction of a month, 
and multiply by half the fraction. 

8. What is the interest of $40, for 1 year) 6 months, and 
5 days ? 

t Operation. If the interest of $1 for 12 mos. 

^=i & ^)$40 be .06 cents, the interest for 6 mos. 

.090^ will be .03 cents, and for 5 days, ^ 

of a mill ; therefore, the interest of 

360 $1 for 12 mos., 6 mos. and 5 days, 

20 will be .06+.03+.000^=.090f= 

13 the same as one half the months, 

and one sixth of the days. Hence 

$3,633, Ans. t^e RULE, 
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When there are months and days in the given time — Mul- 
tiply by half the number of months in the whole time, and 
one sixth of the days. If there be an odd month, call it 
30 days — to which add the odd days, if any ; and dividing 
them by 6, write the quotient in the place of mills, in the 
multiplier. 

Note. If tlie {nterest is reqaired for a number of jrean, multiply the intereiit 
for 1 year by the number of yean, and compute the interest for the months and 
d«ys, as above directed. 



EXAMPLES. 

9. What is the interest of $275, for 2 years, 5 months, 
and 6 days? Answer, $40.15. 

10. What is the interest of $749,605, for 3 years, 7 
months, and 15 days ? 

11. What is the interest of 9342, for 1 month, 15 days? 
Operation* 

2)342 
.007J 

Note. As there is no even num- 

2.394 ber of months, we supply the two first 

171 decimal places with ciphers, as a guide 

in pointing the product. 

$2,565, Answer* 

12. What is th^ interest of $678.59 for 1 year, 3 months, 
and 11 days? 

13. What is the amount of $678.59, on interest for 1 
year, 3 months and 11 days? Answer, $730,728. 

NoTB. The antbunt Is the principal and interest added together. 

14. What is the interest of $600, for 27 days ? 

15. What is the amount of $750.60, on interest for 18 
months and 18 days ? 

16. What is the amount of $1000, on interest for 4 years 
and 6 months? Answer, $1270. 

17. A note for $450, on interest, was dated January 1st, 
1835. What was due, principal and interest, March 16tb, 
1837 ? Answer, $509,625. 

yr. mo. d. 
1837—3—16 
1835—1 1 



2—2—15, time. 



duKSTioift. 1 1. What is the rule for pointing the product ? 12. What is the 
rule for computing interest for months and days .' 13. Why do we multiply by 
one half the months, and one sixth of the days ? 
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18. A note for $60.50« on interest, was ^ated Dec. 20, 
1834. What was there due, principal and interest, Jan« 
28, 1837 ? Answer, J 68. 143. 

19. What is the amount of $879,30, on interest 2 years, 
5 months and 19 days? Answer, $1009.582. 

20. What is the interest of $375 for 7 days ? 

Answer, $.437. 

21. What is the interest of $89,285, for 1 year, 7 months 
and 29 days ? Answer, $8,913. 

22. What is the interest of $336 for 5 months and 16 
days? Ansioer, $9,296. 

23. What is the amount of $1844.48, on interest 2 
months and 21 days? Answer, $1869.38. 

24. What is the amount of $2731.50, on interest 3 years, 
9 months and 26 days ? Answer, $3357.924. 

25. What is the amount of $1764, on interest from June 
14, 1829, to July 14, 1837? Answer, $2619.54. 

26. What is the interest of 240^ 8 s. 6|d., for 1 year ? 
Operation. 

<£240.428 Reduce the shillings, pence and 

.06 farthings to the decimal of a pound 

by Inspection ; (see p. 144,) then 

14.42568 proceed as in Federal Money. The 

=14£88. 6d. Answer, interesi will be in pounds and de- 
cimal parts, which must be reduced to shillings. 

27. What is the interest of 379<£ 15 s., for I year and 6 
months ? Answer, 34.£ 3 s. 6^ d. 

28. What is the interest of 4ia£ 12 s. 6d., for 10 
months ? Answer, 20.£ 16 s. 7J d. 

29. What is the interest of 427^^ 13 s. 9 d. 2 qrs,, for 1 
year and 8 months ? Answer, 42£ 15 s. 4}d. 

30. What is the interest of 129£ 7s. 3d. 3 qrs., for 3 
years, 7 months and 5 days ? Answer, 27£ 18 s. 6^ d. 

31. What is the amount of 320.£ 10 s. 6d., on interest 
for 2 years, 6 months and 15 days ? 

Answer, 369<£ 8 s. 1^ d. 

32. What is the interest of 430^ 7 s. 8d. 3 qrs., for 4 
years, 3 months and 20 days ? Ans., 111^3 s. 7 d. 3 qrs. 

When the rate of interest is any other than six per cent., 
and the time consists of years, months and days. 

Find the interest first for 6 per cent, and then for 1 per 

auBSTioif. J4. What is the rule for compating interest on pouads, shillings, 
penee, &e. ? 

P2 
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cent., and multiply the interest at 1 per cent, by the giyeo 
rate, and the product will be the answer. 

EXAMPLES. 

33. What is the interest of $680, for 1 year and 6 
months, at 7 per cent. ? Answer ^ $71.40. 

Operation, 
$680 
.09 



6)61.20, interest at 6 per cent. 

10.20, interest at 1 per cent. 

7 



$71.40, interest at 7 per cent. 

34. What is the interest of $336.40, for 2 years, 8 months 
and 3 days, at 3 per cent. ? Answer, $26,996. 

35. What is the interest of $556.36, for 3 years, at 1 per 
cent. ? Answer, $16.69. 

NoTB. The interest of any sum st 1 per cent., for 1 year, is tlie principal it- 
self, with the separatrix moved two figures towards the left ; tlierefore, to ob- 
tain the interest at J per tent, for any number of years, we liave only to multiply 
by tbe number of years. 

36. What is the interest of $0.56 cents, for 5 years, 5 
months and 10 days, at 9 per cent. ? Answer, $.274. 

37. What is the amount of $1000, on interest for 5 years, 
and 7 months, at 7 J per cent. ? Answer, $1418.75. 

38. What is the interest of $1569.20, for 1 year, at 1 per 
cent. 1 Answer, $15,692. 



INTEREST BY CANCELLING. 

RULE. 

State the question, as in Direct Proportion, by^-placing 
the terms of demand on the right, and the terms of suppo- 
sition on the left. 



isxampl.es. 

1. What is the interest of $500, for 3 years, at 6 per 
cent. T ^ 

CluESTioifs. 15. Rule, when tlie rate of interest is any other than 6 per cent J 
]6w Wbat is tbe interest of any eura for 1 year at J per cent. ? 
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Note I. The terms of sapposition in Interest are not expressed, beinf al- 
ways lOU and 1 year. The Toregoing question may be expressed thus : 

What is the interest of $500, for 3 years, if the interest 
of $100 for 1 year be $6? 

Operation. 
What interest? 1 500 $ 
If $100|3 years. 
Year 1 6 $ 



$90, Answer, 

2. What is the interest of $720, for 1 year and 6 months, 
at 6 per cent. ? Answer, $64.80. 

NoTB II. When the given time is months, weelcs, or days, either less or 
greater than a year, reduce it to the lowest denomination, and 1 year, the time 
in the supposition, to the same denomination. 

3. What is the interest of $642,255, for 2 years and 6 
months ? Answer, $96,338. 

4. What is the interest of $1000.68, for 2 months and 15 
days? Answer, $12,508. 

5. What is the interest of $440, for 4 years, at 4 per 
cent.? Answer, $70.40. 

6. What is the interest of $60.10, for 5 years, at 5 per 
cent. ? Answer, $15,025. 

7. What is the interest of $160, for 36 days, at 7 per 
cent.? Answer, $1.12. 

8. What is the amount of $780, for 3 years and 4 months, 
at 3 per cent. ? Answer, $858. 

Note III . If we multiply the amount of ftl for the given time, by the given 
principal, the result will be the same as adding the principal to the interest. 
Thus— the amount of $1 for 3 years and 4 months, at 3 per cent., is $1.10, which 
multiplied by $780, gives $858, the answer. 

I. When time, rate and amount are given, to find the prin- 

^ cipah 

1. What principal will amount to $858, in 3 years and 4 
months, at 3 per cent. ? 

The student will perceive, that this question is the re- 
verse of question 8lh, preceding, and also that 858 is there 
a product, of which I.IO, the amount of $1 for the given 
time, is a factor; therefore, if we divide 858 by 1.10, we 
shall obtain the other factor, or the principal required — 
858-7-1.10=:$780, the answer. Hence the 

RULE. 

Divide the given amount by tlie amount of $1 for the 
given time, and the quotient will be the answer. 
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2. What principal will amount to $778.10, in 4 years and 
3 months, at 6 per cent. ? Answer, $620. 

9. What principal will amount to $650, in 6 years, at 5 
per cent. ? 

Operation hy cancelling. 



What principal. 
Amount, $1.30 



650$ amount. 
1$ principal. 



$500, Answer. 
4. What principal will amount to $738.40, in 7 years ? 

Answer, $520. 



n. Whe^ time, rate and interest are given, to find the 

principal 

1. What principal will gain $27.52, in 1 year, 5 months 
and 6 days ? 

We have seen, that the interest of a given principal for 
a given time, is the product of the interest of $1 for the 
same length of time, and the principal ; therefore, if we 
divide $27.52 by .086, the interest of $1 for the given 
time, we shall obtain the principal required, as before. 
Hence the 

RULE. 

Divide the given interest by the interest of $1 for the 
given time, and the quotient will be the answer. 

2. What principal will gain $19 in 4 months, at 6 per 
cent. ? Answer, $950. 

3. What principal will gain $1500 in 5 years, at 6 per 
cent. ? Answer, $5000. 



III. When principal, interest and time are given, to find 

the rate per cent, 

1. If $50 in 6 months gain $1.50, what is the rate per 
cent. ? 

If the interest of $50, at 1 per cent., be 25 cents, then 
the quotient of $1.50, the whole interest, divided by 25 
cents, will be the rate per cent, required. 1.50—25=6 
per cent., answer. Hence the Rule : 

Divide the given interest by the interest on the given 
principal, at 1 per cent, for the given time, and the quotient 
will be the answer. 
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2. If $300 gain $12 in 8 months, what is the rate per 
cent.? 

Operation by cancelling. 



What interest. 

If $300 

m. 8 



100 $ 3. If $740 gain $27.75 in 

12 m. 9 months, what is the rate per 

12$ int. cent. ? 

Answer y 5 per cent. 



Answer^ 6 per cent. 
4. If $1000 gain $75 in 6 months, what is the rate per 
cent. ? Answer y 15 per cent. 

IV. When principal^ rate and interest are given, to find 

the time* 

1. In what time will $300 gain $12, at 6 per cent. ? 
Operation, 
In what time. 12$ Int. Having found the interest 

Int. $18 1 year. of $300 for 1 year, the ques- 

tion may be expressed thus : 



3 2=8 months. In what time will $12 interest 
be gained, if $18 be gained in 1 year? It is evident, that 
the ratio of the interest for 1 year, is to the given interest, 
as 1 year is to the time required. Hence the Rule : 

Divide the given interest by the interest of the given 
principal for 1 year, and the quotient will be the answer. 

2. In what time will $240 gain $4.80, at 6 per cent. ? 

Answer, 4 months. 

3. In what time will $600 amount to $645, at 5 per cent.?, 

Ansioer, I year and 6 months. 

4. In what time will $375 gain $28. 12^, at 6 per cent? 

Anstoer, 1 year and 3 months. 

5. The interest on a note of $225, at 4 per cent., was 
$11.40. What was the time ? 

Answer, 1 year, 3 months, 6 days. 



PARTIAL PAYMENTS* 

When notes are paid within one year from the time they 
become due, it has been the usual custom to find the 
amount of the principal from the time it became due, until 
the time of settlement, and then to find the amount of each 
endorsement, from the time it was paid, until settlement, and 
to subtract their sum from the amount of the principal. 
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EXAMPLES. 

Boston, January 1, 1841. 

For value received, I promise to pay Samuel Fulton, or 
order, two hundred and fifly dollars, and forty cents, in 
three months, with interest afterwards. 

ELIHU JONES. 

On the back of this note were the following endorse- 
ments : March 15, 1841, received one hundred and fifty 
dollars. June 10, 1841, received forty-five dollars. The 
balance on the note was paid January 1st, 1842. How 
much was the balance ? 



First payment, $150 
Int. 9 m. 16 d. 7.15 



$157.15 



2d payment, $45 
Int.6ra.21d. 1.507 



$46,507 
157.15 



Principal, $250.40 
Int. 9 m. 11.268 



$261,668 
203.657 



Amount of payments^ $203,657 Balance, $58,011 

Concord, Sept, 1, 1840. 
For value received, I promise to pay John Foster &. 
Co., or order, one thousand dollars, on demand, with inter- 
est. STEPHEN PAYWELL. 

On this note are the following endorsements : March 1, 
1841, received two hundred dollars. April 6, 1841, receiv- 
ed one hundred and fifty dollars. July 5, 1841, received 
two hundred and forty dollars. What was there due at the 
time of settlement, which was Aug. 15, 1841? 

Answer, $457,142. 

If settlement is not.made till more than a year has elaps- 
ed after the commencement of interest, the preceding 
mode of computing interest, when partial payments have 
been made, is not iji strict conformity with law. 

The methods of computing interest on notes and bonds 
differ in different places. 

The United States Court, and the courts of several of 
the states, have established a general rule for the computa- 
tion of interest, when partial payments have been made. 
The following is, in substance, the Rule : 

Compute the interest up to the time of the first payment ; 
and if the payment exceed the interest, deduct the excess 
from the principal, and cast the interest on the remainder 
up to the second payment, and so on. If the payment be 
less than the interest, cast the interest up to the time when 
the sum of the payments shall exceed the interest ; thei) 
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deduct the excess from the principal, and proceed as before. 



$3784.25. 



1. For value received, I promise to pay James Larned, 
or order, three thousand, seven hundred, eighty-four dol- 
lars and twenty-five cents, with interest. 

July 10, 1826. JOHN FISHER. 

On this note were the following endorsements : 
Jan. 16, 1827, received $148.21 
Aug. 11, 1827, *' 50.00 

Dec. 24, 1828, " 2789.25 
Feb. 12, 1830, " 1000.00 
What was due Dec. 14, 1830? Answer, $464,867. 
The Erst principal, on interest from July 10, 1826, 

$3784.25 
Interest to Jan. 16, 1827, time of the first pay- 
ment, (6 months, 6 days,) 117.311 

$3901.561 
Payment exceeding the interest, Jan. 16, 148.21 

Remainder for a new principal, $3753.351 

Interest from Jan. 16, 1827, to Dec. 24, 18^8, 

(1 year, 11 months, 8 days,) 436.639 
Payment, Aug. 11, less than the int. $ 50.60 > 
Payment, Dec. 24, exceeds the int. 2789.25 J ■- 

Sum of the payments, 2839.25 4189.990 

2839.250 



Remainder for a new principal, $1350.740 

Interest from Dec. 24, 1828, to Feb. 12, 1830, 

(1 year, 1 month, 18 days,) 91.850 

1442.590 
Payment, Feb. 12, exceeds the interest, ' 1000.000 



Remainder for a new principal, $442,590 
Interest from Feb. 12, 1830, to Dec. 14, 1830, 

(10 months, 2 days,) 22.277 

Balance due Dec. 14, 1830, $464,867 
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2. For value received, I promise to pay 

$6420.50. Thomas Terril, or order, six thousand, four 

hundred, twenty dollars, and fifty cents, with 

interest 

May A, 1830. SAMUEL ENGLISH. 

On this note were the following endorsements : 
March 4, 1831, received $ 40.00 
Dec. 1, 1831, " 200.00 ' 

Feb. 10, 1832, " 5000.00 

June 28, 1833, " 1534.25 

What was the sum due March 1, 1834? 

Answer^ $500,784. 

3. A's note of $374.62 was given Jan. 1, 1834, on in- 
terest after 90 days. June 4, 1836, he paid $320. What 
was due August 15, 1837 ? Answer, $110,942. 

4. B's note of $654.32, was given Dec. 12, 1831, on 
which was endorsed the interest for 18 months and 4 days. 
What was due on settlement, Nov. 20, 1833 ? 

Answer, $671,114. 



COIdMISSION, BROKERAGE & INSURANCE. 

Cofttmissian and Brokerage are compensations of so much 
per cent, to factors and brokers, for their respective servi- 
ces in buying and selling goods, &c. 

Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the owner of the property* 
for the insurance. 

Policy is the name given to the instrument, or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

The Policy should always cover a sum equal to the esti- 
mated value of the property insured, together with the pre- 
mium; that is, a policy to secure the payment of $100, at 
3 per cent., must be made out for $103. 

RULE. 

Method of Operation the same as in Simple Interest. 

Q.UB8Tioif s. 1. Wbat are Commission and Brokerage ? 2. Wbat is Insnr- 
anee i 3. Vtriiat is a Premium ? 4. What is a Policy F 5. What sum ahoald 
the Policy cover? 6. Give the example. 
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1. If a factor purchase goods to the amount of $1800, 
and I allow him f per cent, for his services, what must I 
pay him ? Operation. 



100 

2 ^ 



3 



2 27 



$13^, Answer. 

2. What commission must a factor receive for selling 
goods to the amount of $864.78, at 4} per cent. ? 

Answer^ $38,915. 

3. What is the commission on $3784.22, at 12^ per 
cent. ? Answer, $473,027. 

4. A factor buys goods to the amount of $1200. What 
will be his commission, at IJ per cent.? Answer ^ $18. 

5. What is the brokerage on $9798.67J, at 5 J per cent. ? 

Answer, $563,423. 

6. The value of a certain ship and cargo is $50000. 
What is the insurance, at 15 per cent. 1 Ans., $7500. 

7. What is the duty on 4 boxes of tea, each weighing 1 
cwt. 2 qrs. 14 lbs., at 1} cent per lb. ? Ans., $10.92. 

8. What may a broker demand on $1000 at 3 per cent.? 

Answer, $30. 

9. What will be the premium for insuring a ship and 
cargo, valued at $57840, at 3J per cent. ? 

Answer, $2024.40. 

10. What may a broker demand on 320 <£ 10 s. 6 d., at 
4s. 3d. per cent. ? Answer, 68 <£ 2 s. 2 d. 3 qrs. 

11. What will be the premium for insurance on property 
to the amount of $9248.28, at ^ per cent. ? at | per cent. ? 
at ^ per cent. ? at § per cent. ? at ^ per cent. ? at ^ per 
cent. ? 



COMPOUND INTEREST. 

Compound Interest is interest upon interest, or that 
which arises from making the interest a part of the princi- 
pal, whenever it becomes due. 

RULE. 

Find the amount of the given principal for the first year, 

(^UBSTioHS. 1. What is Compound inieiest? 9. What is the Rule ? 

1 Q 
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or the first stated time for the interest to become dae, by 
simple interest, and make the amount the principal, for the 
next year, or stated period ; and so on to the last From 
the last amount, subtract the given principal, and the re- 
mainder will be the compound interest required. 



EXAMPLES. 

1. What is the compound interest of $200, for 3 years, 
at 6 per cent. ? 

Operation. 
$200, first principal. 
.06 



12.00 interest. K-. u jj j 
200 principal, r^^*^^®^- 

212, amount, or principal, for 2d year. 
.06 



12.72, compound interest, 2d year, ) to be 
212 principal, " ) added. 

224.72, amount, or principal, for 3d year. 
.06 



13.4832, compound interest, 3d year. ) to be 
224.72 principal, '' /added. 

238.2032, amount. 
200 first principal, subtracted. 



$38.2032, the compound interest required. 

2. What is the compound interest on a note of $325, on 
interest 5 years? Answer, $109.92. 

3. What is the compound interest of $680, for 4 years ? 

Answer, $178,479. 

4. What is the compound interest of $500, for 4 years, 
at 7 per cent, per annum ? 

5. What is the compound interest of $470, for 5 years, 
at 5 per cent, per annum ? 

6. To what sum will $478 amount, in 3 years, at 6 per 
cent., compound interest? 
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TABLE, 

Showing the amount of $1, or £1 , for any number of yean, not ex- 
• oeeding 30 yearn, at the rates of 5 and 6 per cent, compound interest. 

Years 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



5 per cent. 
1.05 
1.1025 
1.15762-- 
1.21550- - 
1.27628-- 
1. 34009- - 
1.40710- - 
1.47745- - 
1.55132-- 
1.62889— 
1.71033- - 
1.79585-- 
1.88564- - 
1.97993-- 
2.07892- - 



6 per cent. 

1.06 
1.1236 
1.19101+ 
1. 26247- - 
1.33822-- 
1.41851-- 
1.50363- - 
1.59384- - 
1.68947- - 
1.79084- - 
1.89829- - 
2.01219- - 
2.13292-- 
2.26090- - 
2 39655-- 



Tears, 

16 
17 
18 
19 
^0 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



5 per cent. 

2.18287- - 
2.29201-- 
2.40661- - 
3.52695- - 
2.65329- - 
2.78596- - 
2.92526- - 
3.07152- - 
3.22509- - 
3.36355- - 
3.55562- - 
3.73345-- 
3.92012- - 
4.11613- - 
4.32194- - 



6 per cent. 
2.54035+ 
2.69277- - 
2.85433- " 
3.02559- - 
a20713-- 
3.39956^- 
3.60353*-- 
3.81974- - 
4.04893- - 
4.29187- - 
4.54938- - 
4.82234- - 
5.11168- - 
5.41838- - 
5.74349- - 



NoTB. Although the decimals, in the preceding numbers, are carried to Ave 
places, yet four are generally sufficient for most business operatiQps. 

7. What is the compound interest of $650, for 6 yettm, 
at 6 per cent. ? Answer, $272,031. 

By the foregoing table we find the amount of $1 for 6 
jrears to be $1.41851; which, multiplied by $650, gives 
$922,031, the amount of $650 for 6 years, and $922,031 
— 650=$272.031, the interest required. 

8. What is the compound interest of $350 for 2 years 
and 6 months ? Answer, $55,057. 

NoTB. When there are months and days, first find the amount fbr the VMrt, 
and on this amount cast the interest for the months and days ; this, added to 
the amount, will give the answer. 

9. What is the compound interest of $135, for 3 years, 
6 months and 6 days ? Answer, $30.77. 

10. What is the compound interest of $678.25, for 12 
years and 6 months, at 5 per cent. ? Answer, $570,236. 

11. What is the compound interest of $579.75, for 20 
years ? — for 30 years ? 

12. What is the amount of a note of $150, for 4 years, 
at 6 per cent., compound interest? Answer, $189.37. 

13. The amount of a certain note, at compound interes 
for 4 years, was $189.37+. What was the principal ? 

This question, it will be perceived, is the reverse of the 

QussTioRf. 3. What is the rule, when there are months and days f 
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last If the amount required is obtained by multiplying 
the amount of $1 for the given time by the given princi- 
pal, then it follows, that if we divide the given amount by 
the amount of $1 for the given time, we shall obtain the 
required principal. ' 

14. What is the amount of $597.75, for 20 years, at 6 
per cent., compound interest? Answer, $1917.061. 

15. What is the amount of $1350, for 3 years, at 5 per 
cent., compound interest ? Answer , $1562.793. 

16. What is the amount of a note of $150, for 2 years, 
compound interest, the interest becoming due at the end oT 
every 3 months? Answer, $168,967. 

17. What is the compound interest of 240 <£ 10 s. 6 d., 
for 2 years, at 6 per cent. 1 

Answer, 29 £. 14 s. 6 d. 3 qrs. 

18. What is the amount of i£450, for 3 years, at 5 per 
cent., compound interest ? Answer, 520 1£ 18 s. 7 d. 

19. What is the amount of 256 i£ 10 s. in 7 years, at 6 
per cent., compound interest? 

Answer, 385 <£ 13 s. 7J d. 



DISCOUNT. 



Discount is an allowance made for the payment of mon- 
ey before it becomes due. 

The present worth of a debt due at any future period, is 
so much money as, being put on interest, at a given rate per 
cent., will amount to the debt, when it becomes due. 

1. A holds B's note for $106, due in 1 year. What is the 
present worth of the note, discounting at 6 per cent. ? 

It is evident, that if B pays A $106 now, at the end of the 
year, when the note becomes due, A will have the interest 
of $106 more than is his due; therefore, B ought to pay 
him such a sum, as, being put on interest, would amount to 
$106 at the end of the year. If we divide 106 by the 
amount of $1 for 1 year, we shall have the principal, or 
that sum which being put on interest at the usual rate per 

QussTioNS. 1. What is dt«coicnt ? 3. What ia the presetU worthf 3. Rule 
for finding the present toortJi ? For finding the discount ? 4. What is the di^er^ 
lence between tnterest and discount ? 
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cent., will amount to the debt when it becomes dae. (See 
p. 187.) $106-7-$1.06=$100, the present worth of $106 
due a jear hence. From the above we derive the following 
Rule: 

To find the present worth. 

Divide the given sum bj the amount of $1 for the given 
time, and the quotient will be the present worth. 

The present worth, subtracted from the debt, will leave 
the discount. 

2. What is the present worth of $246.21, payable in 2 
years and 8 months, discounting at 6 per cent. ? 

Answer, $212.25. 

3. How much ready money will purchase a note of 
$1719.04, due 6 years hence, discounting at 6 per cent. ? 

Answer, $1264. 

4. Suppose I owe a note of $416, to be paid in 4 years 
and 2 months, and wish to pay it now, what must be dis- 
counted for present payment? Answer, $83.20. 

5. How much ready money will purchase a note of 
$37,165, due 5 years, 1 month and 18 days hence, discount- 
ing at 6 per cent. ? Answer, $28,413+. 

6. What is the present worth of a note of $840, payable 
one half in 10 months, the other half in 20 months, dis- 
count 6 per cent, per annum ? Answer, $781,818. 

7. What is the present worth of $1508, due 40 years 
hence, discount 12 per cent, per annum 1 

Answer, $258.62+. 

8. What is the discount of $420, due in 1 year and 6 
months, at 6 per cent. ? Answer, $34,679+. 

9. What is the discount of $109.86, for 1 year, at 6 per 
cent. ? Answer, $6,219. 

10. Bought goods to the amount of $1909.34, at four 
months' credit. How much ready money must I pay, dis- 
count at 3 J per cent. ? Answer, $1887.^22. 

11. What is the present worth of jf4000, payable in 9 
months, at 4f per cent, discount ? 

Answer, 366^ 8 s. d. 2 qrs+. 

The foregoing is the correct method of reckoning dis- 
count ; yet the usual method in practice is to compute the 
interest for the time, and deduct it from the given sum. 
The interest thus found is called the discount. 

The difference between inte rest and discount, on a small 

UuBSTioRf. 5. What is Uie usual method in practice ? 

Q2 
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sum, for a short time, is inconsiderable ; but the difference 
becomes very considerable when the sum is large and tb« 
time long for which the discount is to be made. 

12. What is the difference between the interest and dis- 
count of $100 for 1 month, at 6 per cent. ? 

Answer, 2J mills, nearly. 

13. What is the difference between the interest and dis- 
count of $649, for 3 years, at 6 per cent. ? 

Anstoer, $17.82. 

Bank Discount is the same as simple interest. When a 
note is discounted at a bank, the interest is computed on 
the sum from the date of the note to the time when it be- 
comes due, including three days of grtue, and deducted as 
discount. Thus, if a note of $100 be discounted for 30 
days, the interest is computed for 33 days. Custom has 
allowed to the borrower 3 days afler the day on which the 
note becomes due, called days of grace ; and as payment 
is generally withheld until the third day, it is justice that 
interest should be paid for these days. 

If the payment of a note cannot conveniently be made 
at the proper time, the note may be taken up, if thp bank 
allow the indulgence, by a new note, which must be pre- 
sented on the day of discount immediately preceding the 
day on which the note would have become due, paying at 
the same time the discount, or interest, as before stated. 
Thus the borrower loses the discount on his note from the 
day on which he replaces it by another to the day on which 
it would have been to be paid. 

The discount of any sum discounted for 30, 60, or 90 
days, is found by multiplying by ^ of the days. (See p. 184.) 



EXAMPJLES. 



14. What is the bank dis- 
count on a note of $714, for 
30 day^, at 6 per cent. 1 
Operation, 
2)714 
.005J 



3570 
357 



15. What is the bank dis- 
count on a note of $1692) for 
60 days, at 6 per cent. ? 
Operation. 
2)1692 
.010^ 



16920 
846 



$3,927, Answer. 



$17,766, Answer. 
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16. What is the bank discount on a note of $784, for 
90 days, at 6 per cent. 1 

Operation, 
2)784 
.015^ 



3920 

784 
392 



$12,152, Answer, 

17. What is the bank discount on a note of $53, for 30 
days ? Answer, $.291+- 

18. What is the bank discount on a note of $1092, for 
30 days ? Answer, $6,006. 

19. What is the bank discount on a note of $2049, for 
30 days? Answer, $11,269. 

20. A's note of $561, for 60 days, is discounted at the 
bank, at 6 per cent. What ready money does he receive 1 

Answer, $555,109. 

21. B's draft for $150, drawn at 15 days' sight, is cashed 
at the bank, at 3 per cent, discount. How much money 
does he receive? Answer, $149,812+. 

22. What is the bank discount on a note of $340, for 
90 days, at 6 per cent. ? Answer, $5.27. 

23. What is the bank discount on a note of $632.75, for 
90 days, at 6 per cent. ? Answer, $9,807. 



When a note is offered at the bank for discount, one or 
two endorsers are generally required ; and the note is pre* 
sented in one of the following forms : 



$500. Concord, July 4th, 1837. 



For value received, we, the subscribers, jointly and seve- 
rally promise to pay the President, Directors and Company 
of the New-England Bank, or order, five hundred dollars, 
at said bank, on demand, with interest afler sixty days. 

Q,UK»Tfoirs. 6. What is bank discount ? 7. What is meant by days qf graes 7 
8. How is discount found for 30, 60 and 90 days f When a note is offered at a 
bank for discount, what is required? 10. What is the form of a note payable 
to the preaident, directors, Slc, of a bank ? 
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When a note, called business pttper, is offered for dis- 
count, it is generally made in the following form : 



$350. Boston, August 6th, 1S37. 



Three months after date, I promise to pay to the order 
of Mr. John Savage, at the Commonwealth Bank, three 
hundred and fifty dollars, value received. 

A. B. 

In order to negotiate this note to an individual, or to 
procure a discount of it at a bank, the said Savage should 
endorse his name upon the back of the note, and such other 
names of endorsers should be procured as may be required ; 
in which case, the promiser, or payer, A B, is first liable 
for the note, and the note should be demanded of him, when 
it becomes due. If not paid, immediate notice should be 
given to the endorsers of the note ; and on such demand 
and notice, the endorsers become liable for payment of the 
note ; otherwise they are not holden. 

The promiser, or payer of a note, is the individual who 
signs it. The promisee, or payee, is the person to whom 
the note is payable. 

When a note is endorsed, the promisee, or payee, is al- 
ways an endorser. 



LOSS AND GAIN. 



Loss AND Gain teach to find what is gained or lost in 
the purchase and sale of goods ; and also to regulate the 
price, so as to gain or lose, at a certain rate per cent. 

1. If I purchase goods to the amount of $50, and sell 
the same for $60, what do I gain per cent. 7 

It is evident, that the gain on $1 would be -^ as much 
as on $50. Since, then, the gain on $50 is $10, or the 
gain is -^ of the cost, then $10-r^0i=20 cts. on a dollar, 
or 20 per cent., the Answer, Hence the Rule : 

When the prices at which goods are bought and sold are 
given, to find the gain or loss per cent.. 

Divide the gain or hss^ found by subtractiqn, by^the cost 
of the article. 

UnaiTioHt. 1 1 . What Is tbe form of a note called butinesspmer 1 18. Who 
If promiaer of a note ? Who tbe promiwe ? 
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EXAMPLES. 

2. A merchant bought goods to the amount of $500, and 
sold the same for $700. What did he gain per cent. ? 

The question may be thus expressed, as in the Rule of 
Three : What is the gain on $100, if on $500 the gain be 
$200 ? Operation. 



What gain ? 

If $ $00 



i00^ 

ii00AO 



40 per cent.. Answer. 

3. A merchant purchased goods to the amount of 
$342.25, and gains on the sale $41.07. What is the gain 
per cent.? Answer j 12 per cent. 

4. Bought flour to the amount of $840. Sold the same 
for $907.20. What do I gain per cent. ? 

Answer, 8 per cent. 

5. -Suppose a merchant purchase goods to the amount of 
$1000, and sell them for $910, what is the loss per cent. ? 

Answer, 9 per cent. 

6. Bought fur caps for $7 apiece ; sold them for $7.25. 
What was the whole gain in laying out $630, and what was 
the gain per cent. ? j i Whole gain, $22.50. 

' ( Gain per cent., 3.57-f- 

7. What is the whole loss, and what is the loss per cent., 
in laying out $70 for hats, at $1.75 each, and selling them 
for 25 cts. apiece less than cost ? 

Answer i Whole loss, $10. 
' I Loss per cent., 14f . 

8. Bought 100 yds. of cloth, at $6.72 per yd., and sold 
the same for $8.40. What did I gain per cent. ? 

Answer, 25 per cent. 

When the gain or loss per cent, is given, to jind the 'price 
at which the goods are bought aud sold, 

RULE. 
If the per cent, be gaint add it to 100 ; if the per c^nt. 
be loss, subtract it from 100, and proceed as in the Rule 
of Three. 

exampl.es. 

9. A merchant sold cloth, which cost $6.72 per yard, 

auESTioNs. I. What is Loss and Gain? S. How is the gain or ]o£S per 
cent, foand ? 3. Having the gain or loss per cent., how is the pricp foun^ 9^% 
ivhich an article js bought or sold f 
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at 24 per cent, profit. For how much did he sell the cloth 
per yard? (See Interest, note III., p. 167.) 

Operation. 



How many $ 
4 $ i00 



$.Tli $ 168 



$8.40, Answer. 
10. A merchant sold cloth at $8.40 per yard, and gained 
25 per cent. What was the first cost ? 

Operation. 



How many $ 



8.40 % 
t00 $ 4 



$6-72, Answer, 

11. If I tun of wine cost ^40, for how much must it be 
sold, to gain 6^ per cent. 1 Answer, 42 ^ 10 s. 

12. Sold 10 yards of cloth for 4 <£ 16 s., and gained 10 
per cent. What was the prime cost per yard ? 

Answer, 8 s. S^^ d. 

13. Bought 7 tuns of wine, at $61.20 per hhd. ; sold at 

18 cents a pint. What was the whole gain, and how much 

per cent.? . i Whole gain, $826.56. 

Answer, ^ ^^-^ ^^ ^^^^ ^ $48,235. 

14. Purchased 40 gallons of molasses, at 3 s. per gallon. 
By accident, 6 gallons leaked out. At what rate must I 
sell the remainder per gallon to gain 10 per cent, upon the 
first cost, and give 6 months' credit?. Ans., 4 s. Od. 1 qr. 

15. If I sell a pound of silk for $12.72, and gain $1.20, 
how much should I gain in selling a bale which cost 
$11527 Anstoer, $120. 

16. Bought 300 ibs. of coffee, at 4 s. 2d. per lb., ready 

money, and sold the same for 5 s. per lb., payable in 8 

months. How much was gained upon the whole, and how 

much per cent. ? j C 9 j^. 12 s. 3 d. 2qr.+ 

7 Answer, ^ j^^ ^^^ ^^^^ 

ji7. Bought 50 yards of broadcloth, at $5 per yard, 
w)iich I purpose to sell at 25 per cent, profit, ready 
n^oney ; but if I sell it on credit, I must have 5 per cent, 
extra. How must 1 sell it per yard, at 6 months, to make 
^oth tjiese gains ? Answer, $6,695. 

18. Jf by selling tea at 57 cts. per lb. I lose 3 cents, 
what is the loss per cent. ? Anstoer, 5 per. cent. 

19. A merchant purchases 180 casks of raisins, at 16 s. 
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per cask. Sells the same at 28 s. per cwt., and gains 25 per 
cent. What is the weight of each cask ? 

Answer^ 80 lbs. 

20. What will be the gain in selling $500 worth of floor, 
at 8 per cent, advance ? Answer , $40. 

21. Bought 1000 bushelsof corn, for $1922.25. For 
how much must it be sold to gain 15 per cent. ? 

Answer, $2210.587. 

22. Bought 80 reams of paper, at $2.50 per ream. For 
how much must the whole be sold to lost 5 per cent. ? 

Answer, $190. 

23. A merchant bought 500 yards of broadcloth for 
$2125. For how much must he sell the whole to lose 10 
per cent. ? Answer, $1912.50. 

24. If I buy 45 bushels of salt, at 95 cents per bushel, 
for how much must it be sold per bushel to gain 20 per 
cent. ? Answer, $1.14. 

25. Bought 64 bushels of wheat, at $1.75 per bushel. 
For how much per bushel must I sell it to lose 3 per cent. ? 

Answer, $1,697. 



STOCK. 



Stock is a general name for capital employed in trade, 
manufactures, insurance, banking, &c. Also, for money 
loaned to government, or property in a public debt. 

The Capital Stock of a company, or corporation, is 
the whole amount originally invested by such company, or 
corporation, which sum is divided into shares, and each 
holder receives a certificate of the number of shares to 
which he is entitled. If stock which cost $100 per share 
sells in the market for any thing more than that amount, 
it is said to be above par ; that is, above a sum equal to 
the first cost — ^the term par signifying equality. If it sells 
for less than that amount, it is below par ; and the amount 
above or below par is spoken of as so much per cent. If 
it sells for $6 on the $100 in advance, it is 6 per cent, 
above par. If it sells for so much less, it is so much below 
par. 

aussTioRB. 1. What is itock. S. What ii the capital stock of a company, 
or corporation ? 
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£XAMPI.ES. 

1. What 18 the value of f600 of stock, at 6 per cent, 
above par ? Answer, $636. 

2. What is the value of $2000 of rail-road stock, at 
87^ per cent. ? Answer, $1750. 

3. What is the value of $1500 of bank stock, at 108 per 
cent. ? at 107 per cent. ? at 115 per cent. ? at 105 per ct. 1 



BARTER. 

Barter is the exchanging of one commodity for anoth- 
er, according to prices or values agreed upon by the par- 
ties. RULE. 

Divide the value of that article whose quantity is given, 
by the price of the article whose quantity is required ; or, 
the question may be solved by the Rule of Three. 

EXAMPLES. 

1. How many pounds of coffee, at 13^ cents per pound, 
must be given in barter for 1200 pounds of sugar, at 8 cts. 
per pound ? 

Operation. By Cancelling, 



13i=^ : 8 : : 1200 how many lb«.coffee? 

1200 cts. ^0 



12O01bs.sug. 

$2 

3 



4|0)9^|0 ll lb. coffee. 



2^2 720 lbs., ^«s. 



720 lbs., Answer, 

2. How much tea, at 64 cts. per pound, must be given 
in barter for 2 cwt. of chocolate, at 32 cents per pound ? 

Answer, 112 pounds. 

3. How many pounds of lead, at 9 cents per pound, 
must be given for 783 lbs. of iron, at 6 cents per pound ? 

Answer, 522 lbs. 

4. A has broadcloth, at 16 s. 6d. per yard. B has 
linen, at Is. 4 d. per yard. How many yards of broad- 
cloth must be given in exchange for 660 yards of linen ? 

Answer, 53^ yards. 

5. A bartered 53J^ yards of broadcloth, at 16 s. 6 d. per 
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yard, for 660 yards of liaen. ^What was ihe price of the 
linen ? Answer, 1 s. 4 d. 

6* How mach sugar, at 8 cents per pound, must be 
given in barter for l| cwt. of cinnamon, at 54f cepts per 
pound? ^Anstoer, 12 cvfU 

7. A barters. If cwt# of cinnamon, at^54f cents per lb., 
for 12 cwt. of sugar.. What was the value of the sugar per 
pound ? Anstoer, 8 cents.. • 

8. A has liheU) Worth 20 d. per ell English, ready mon** 
ey, but in .barter he will have 2 4 B has broadcloth, worth 
14 s. 6 d. per yard, ready money*. , What ought to be the 
price of the broadcloth; in barter 1 Anstoevy 17 a. 4^d. 

9. B has coffee which he barters with C at 10 d. per lb., 
more than it cost him, for tea'whioh cost 10 s. ; but in bar- 
ter G puts it at 12 s. 6d» What was the first Qpet of the 
coffee? Answer. ^%. A A. 

10. A has 5 tons of butter, at $425 per ton, and 10|^ tons 
of tallow, 3d<£ 15 9. per ton, which he barters with B for 
316 barrels of beef, at 21 s. per barrel, and the remainder 
in cash. How much money does he receive t 

Answer, $2200.25. 

11. O and D barter. C has eorn, at 75 cents, ready 
money, but in barter he will have $1. B has rye, at 50 
cents, ready money. What ought he to have fbf his rye, 
in barter ? • ' * Answer ^ 66§ cents. 

12. A has rye at $1.44^ per bushel, ready money, but in 
barter he will have $1.56 per bushel. D has cotton, at 18 
cents per pound, ready money., What price must the cot- 
ton be in barter, and bow many pounds of cotton must.bev 
bartered for 100 bushels of rye ? 

A • I Cotton, 19^ cents per pounds 

' ^^^^^"^K \ goo lbs. for 100 bushels rye. 

13. B gives G 250 yards drugget, at 18Jd. per yard, for 
308^ Ib^. of pepper. , Wiiat does thepepper ^ost G. per lb? 

' . Answer, 15d. 

14. A and B barter. A has 4^ cwt. of hops^ at $7.20 
per cwt., for which B gives him $96 in money, and the 
rest in prupes, at 10 cts. per lb. What quantity of pruneis 
does A receive ? Answer, 17 cwt. 3 qrs. 4 Jba. 

1$. How many acres pf land, worth 40<£ 10 s. per acre, 
mast foe given for 600 acres, worth $8.50 per acre.. 

, . AnstiQjar, 37J-. 

R 



2M SUP^L^MBNT TO im^BREVT. 

16. A hat 7^ cwt. of sugar, at 8d. per poaixF, for which 
B gives him 1^ cwt of flour. How inucbper pound was 
the ilour? • Answer ^ 4^ d. 

17. A has corn^ at $1.25^readj money, but in barter 
he values' it at $1.50 per bushel. B has coUon, at 30 ets. 
per pound, readj monej. What should be the price of the 
cotloOy in barter, and how many pounds mu^t be given for 
100 bushels of com 7 Answer io the last, 625 lbs. 

16. A has cloth, valued at $4 per ]fard, ready money, 
but in barter he will have $4.50. B bas'cloth, at 2£ ster- 
ling: per yard, ready money. At what price ough^ B to 
rate his cloth in barter, and how many ^rds must be given 
A in exchange for 540 yards of cloth i- .' ' 

Answer to the Ictst, 324 yards. 

19* D has ribbon, at 2.8. per yar^l, ready money, but in 
bart&t he will have 2 s. 3 d. £ has broadcloth, for which 
he will have in barter 36 s. 6 d. 3 qrs. • What oilght to be 
the cash price of E's cloth; and how many yards of ribbon 
oogbt D to give him for 488 yards of broadcloth? 



J ( E's cloth, 32 s. 6 d. 

Answer, J ^^3^ ^^^^^ ^.j^j^^^ 



SUPPLEMENT 

TO nfTBRBST, OISCOraT, BARTBB^ iLNP LQSfir ABTD OAIK. 

1. What is the interest of $365.25, for 1 year, 3 months 
and 2 days? ilftsu^er, $27,515. 

2. What will $1002*153 amount to, in 4 years, 1 month 
and 15 days, it simple inteVest? ' ^nstrer, $1250.185. 

3. What k the interest of $125000 for 1 day 1 ' 

' Answer, $20.833i 

4. How much will.;^300 amoiHit to in 5f yeard, at 3| 
percent.? ^it5«»«r, 356 ,£ 1 s. 3' d. 

) 5. What is the amount of 10*^ 15 s. 6 d., for 16 years 
and 10 nxniths t Answer, ii£ IS's. ,hd. 3qr8. 

6. How much will $185.26 amount to in 2 years, 3 
months and II days, at 7^ per cent. ? 

' ' Answer, $21&944. 

7. H01P much will $208,59 amount to, firom May 19th, 
1797, to Aug. 11th, 1798, at 8 per cent ? 

; iitfwer, $327*9ia 



-v^i*^ 



SUPPI^HJ^T to IMTBUBST. SC)7 

a What 18 (he interest of f65B, from Jan. dtb» to llie 
9th of Oct. following, at J p6r cent. ? Answer ^ $2,467. 

9. What principal will amount tof 1819.90,. in 5 years, 
atnd 8 months ?. » Avtswer^ $985. 

10. Took op a note, April 99^ 1799, which amounted to 
$205.86, det^d Jane 14, 1798, ofi i^tere^t at 5| per oeiit.- 
What was the sum )>orrowed ? A^nswer, $196; . 

11. A note of 6 years standing ' amounted to ^3810 ; 
the principal was ^3000. What was the rate per eeut. 1 

4n$^ery 4^*. 

12. At wh^t me per cent, will $420 amount to $520.80 
in 8 years ?  > : . Atmoeft Bper cc^nt ? 

13. At wtiat rate per cent, will 413^. 126. 6d. amiount 
to 546 £ 3 s. 8.d. in 4f . vears t . .Answer, 6f • 

14. In what tim^ will $500 amount to $725, at 5 per 
cent. ? \ ' Answer, 9 years.. 

15. Ill what time will a.uote of ^420 amount to 520<j€ 
16 s., at 3 per cent. ? Answer, 8 years. . 

16. What will be the amount of $597.75, in 20 years, 
at 6 per ceAt., cctmpound interest? Answer, $1917.077. 

17. Gave a note for .£450, payable 'in 3 years, at 5 per 
cent., compound interest. To what did it amount ? 

Answer, 520.£ 18 s. 7Jd. 

18. What is'the'amount of j6217, for 2^ years, at 5 per 
cent., interest payable quarterly ? .: ' 

> . '. ' Answer, 242 £ l3 s. 4id. ^ 

19. Bought a quantitjr of goods, to^the amount of ^i&250, 
ready money, and sold them for ,£800, payablein 9 months. 
What was th^ gain in" ready money, discounting at'6pef 
cent. ? A,mwer, 37<£ 1 s. 7 d. 1 qr. 

20. What IS the present worth of $1000, payable one' 
half ih 4 months, the other half in 8 months, discounting 
at the rate of 5 per pent. T Answer^ $975,345'. 

21. How much tea, at 9 d.* 6 d. per pouildi nn"st b<5 -given 
in baher for .156 gallons of wine, at 12 s. 3J d". per gal- 
lon?. Answer, 201 \ba. 12^102. 

22. Abas 240 bushels of rye, at 90 cents per bushel, 
ready money, ^hich he .barters with B, at 95 c^ts, for 
wh'eat which cost 99 cents per 'bushel. Hqw many /bushels 
of wheat must he. receive for his .ry^> Akid at what price? 

^^ Answer, 218^ bushels, at $1.04 J per bushd. 
' 23. A atid B*b'arter. ^^A has cloth which cost him 28 d. 
B'scost l)im22di P |^uts his c\fi}^ a[ijl5 d.,itk barter 
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How high umst A rate his cloth, togaia 10 per cent, in the 
trade t Answer, 35d. 

24. Bought 100 yards of cloth, at $2 per yard. How 
mast I sell it per yard to gain $50 ? Answer^ $2.50. 

25. Bought cloth at $1.50 per yard,- which, not proving 
so good as 1 expected, I am* willing to lose It^ per cent. 
How must I eiell it per yard ? Answer, $1,237*^. 

. 26. Bought 50 gallons of wine, at 4%i per gallon. By 
accident, 10 gallons leaked out. How must I sell th^ re- 
mainder per- gallon, to gain 10 per cent upon the whole 
cost ? Answer, 5 s. 6 d. 

27. A man sells a qui^ntity of corn, at $1 per bushel, 
aiid gains 20 per cent Some time ther, he sold of the 
same io the amount of $37.50) and gained 50 per cent. 
How many bushels were there in th^ last parcel, and at 
what r^te did. he sell it per bushel? 

Answer,, SO bushels, at $1.25 per biishel. 



EQUATION OF PAYMENTS. 

Equation of Payments is the method of finding the 
mean time fqr the payment of severfil d^btsdqe at-di&rent 
times. . ' - 

1. If a man owes' me $10, to hie paid in 4 months, and 
$5, to be paid in 7 months, and he^ wishes to pay the whole 
at once, in what time should the whole be paid ? 

It is evident, that the use of $10 ib ur months is the same 
as the use of $1 forty months ; anii the use of $5 seven 
months is the same a^ the use of $1 thirty-five months. 
Then $10+$5=$.15, and 404-35=75 months. Thus it 
appears, that the .use of $10 for four, and $5 for seven 
months, is the same as the use of $1 for seventy-five months : 
$15, therefore, may be used ^ as long as $1, That is, 
1^ of seventy-five months, 7$-r-l5=5 months, the answer. 
Hence the / RULE. . 

Multiply each payment by the. time when it becomes 
diie, and divide the sum of the products by the sum of the 
payments, and the quotient will be the time required. . 

2. A merchant has owing him $420, to be paid as fol- 
lows : $100 in 8 months, $100 in 2 jnonths, and $220 in 

^-^T^"™™—^"   I ' ' . '  i»  I   I . ■, .■ I  • I  I » I, I I I I .1 

dvBtxf ORS. I, IVfaat: ifl Eqtfation of Payment* ? 9. B<)le'. : - 
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5 tnontfad. In what time ought the whole to be paid ^t 
once 1 Atistcer, & months. 

3. A owes B'(8()0, to be paid as follows : $200 in 3 
months, I^15Q in 4 mdnths, and the remaindei^in 8 months. 
What is the equated time for the ps^yment of the whole ? 

Ariswer, 6 months. 

4. A owes ^ t^, to be paid as follows: $100 in 6 
months, $120 in Tmonth»;^bd $i6Qfih 10 months. What 
is the equated time for the payment of the whole ? . . . 

Answer^ 8 months. 

5. A merchant has oWin^ him $698, of which $181 is 
to be paid at the present time, $199 ip 3 ilionths, and $316 
in 8 months. What is the equated time for the payment 
of the whole ? Answer ^ 4J months. 

. 6. A owes B $500, Of which ^ is .to be paid m 3 mopths, 
-^ in 8 months, and the rehiaihder in 2 months/ What is 
the equated time for the payment of thjB whole ? * 

Anstber, S moiiths,'21 days. ^ 
7^. A has owing him $924, of which ^ is to be paja in 3 
months, and t^ in .2 yeara. Iii whdt time Ought thie whole 
to be paid ? Ansioerf 13 months. 

8. I have three notes against a man : ohe of $400,. due 
in 5 months; one of $500, due in 6 months; and the oth- 
er of $350^ due in 9 months; and he wishes to pay the 
whole* at once. In what time ought die to pay it ? ' 

, , Answer, 6.52 months. 

9. A owes B $960, of which ^ is due in: 3 mopths, ^ in 
li months, ^ in 9 mohths. What is the equated time for 
payment of^ the whole ? ' Answer , 3 months, .15 dfiys. 

11. A merchant bought goods to the amount of $3000; 
and agreed jt'o pay $500 ready money^ $600 ih4'months, and 
the remainder in 9 months; but they agree to marke one 
payment of the whole.. What is the equated tijue ? 

; '' AnstDer, 6 months, 15 days. 



FtetLOWSHip. 

Fbllowbhip 18 a role by which merchants and others, 
trading in company, may ascertain their respective g<ain tur 
loss, ih proportion to each man's share in the joint stock* 
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The money, or valae of property Tested, in trade, is call- 
ed the Capitedj or Stock. 

The gain or loss to be shared by the company, is called 
the Dividend. 

When the several stocky are en]][)loyed without regard to 
time, ft is called Singh Fellaioskip, 

1. Two mea, A and fi, bought a horse for 960, of which 
sum A paid $40, and B paid $20. They sold ihe horse 
for $90.. What was each man's share of the gain ? 

It is evident, that each man's share of the gain should 
bear the same ratio to the whole ^gain, ihn^ his share of the 
stock bears to the wh^le stock. Now, the whole stock was 
$60, of yirhich A paid $40 ; then A paid |$=:f of the 
whole stock, and. B paid $20=f}=^ of the whole stock. 
As the whole gain v^as $30, A's share is ^ of 30:^$20, and 
B's share is i ol^30=$10. * Hence the Rule : 

As the tehole stock is iq each man^s stock, so is the tohoh 
gain or loss to each man's share of the gain or loss. Or 
the question may be expressed thus : What gains each in- 
dividual stock, if the wjiole stock give — !— gain? 

Whole stock $60— A 's stock $40. ^ 
., Who^e gain $30~B's stock $20. 

Operation, ^ Operation, 



How much A*ig&in.|4Qg A't^ock. 3'^ ffain. 

^ft whole, gain. 

$60. 



Wtaole^ftock tQQ 



20$ B's stock. 

130$ ; 



i20 •^*- A'- gain. • ij 0^ Ans. B'u gain. 

^Proof — Add together the respective gains, and, if the 
wock be rights their sure will equal. tjie whole gain. 

2. A, B and C trade in company. A's stock is $240, 
BV$36a, and C's $600. .They gain $325, Wh^t is each 
man's share of the gaiji ? \ • 

r A's gain, $ 65.00.. 

Ansteer, < B's gain, 97.50. 

(C'sgain, 162.50. 

3. A /and B bought a lot of land for $1280; of which B 
paid $400, and A the remainder. They* eold it so lis to 
gain $200. What was each man*^ share of the gait ? 

4«««-. ( j;s gain, f 1^.56. 
^> . ( B s gam, 62.50. 

dvasTioiis. 1 . Wbat is Fetk»wsliip .' S. VV(kat is capiat, or ttoek ? i Wtot 
iiihe dividend? 4. Wbat is jingle Fellowship? 5. Wliat is tl^erule? 6. 
What is the method of probf? 



exEBCises in. fei/Lovship* Sill 

4. A and B owned a ship, indued at $72p00-^lo8t at sea ; 
insurance $50000. What was each man's loss, supposing 
A owned 3 times as much as B 1 



. ( A's loss, $16,500. 

Answer, J g,^ ,^^^; ^^^^ 



5. A man dying, leaves property to the amount of $3000. 
A has a note of $600 against the estate, B has a note of 
$1800, and C a note of $]606., How much roust each 
lose? ..rA's loss, $150. 

«• Answer, < B's loss, 450. 
( C's loss, 400. 

6. Three, partners, A, B and C, shipped .216 horses for 
the south. A'd share of th6 cost of thi6 horses.was $2880 ; 
B's,. $5760.; C's, $4320. During the voyage they were 
obliged to thi-ow 90 overbb'ard. HoW many, horses did 
each partner lose ? . ' r A lost 20. 

. Answer, < B lost 40. 
^ ( C lost 30. 

7. A and B trade in company. A's- stock was 60 guineas, 
and his share pfnhe gain was f« What was B's stock ? 

Answer, 36 guineas. 

8. Three men . gained in an adventure $^6. A pul'in 
a certain sum, B put in twjce as mucK as A, and Can 
much as A and B both. What w^^ ^ach man's share of 

the gaipt ' f A's> *1^- 

Answer, { B's, 32. 

. • iC's,' 4fi., . 

• 9. Two men trad<^ in company.* Their jomt stock is 
$800, of which B put in .^ of § of | of f of 4 tiroeii the 
whole. What is each man's stoek*)? 

. f A'k, $200. 

10. A, B and C trade in comp^nf. A's stock is $250, 
B's $300^ C's $550. ,They lo8Q'5per cent, by trading. 
What is each man's sharQ of the loss? 

. • \ fA'sloss, $12.50) . 

^Answer, I B*s\o9S, 15.00.'*' 
( C's loss; 27.5ft. ' 

11. A man- by his will left his estate to his children** as 
follows : to A' he gave $5000, to B $4500, to C $4500, 
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and tO'D $4000.; biit his whole estate •amounted to but 
412000. How much did each receive ? 

A recel^d $3333.9^. 
. J B «* 3000.00. 

Ansuter, ^ ^ ,. 3000.00. 

D* « 2666.66§. 



ASSESSMENT OF TAXES. 

In order to the assessment of taxes on a town, the fol- 
lowing facts should be known : • 

I.- The amount of tax assessed by the Legi^atur^ of the 
State. . . • 

. II. The inventory of all the rateable property in the 
town.  . . — 

RULE, 

I. From the inventory of the real and personal property 
of the whole town, deduct the amount of poll taxes. 

IL Fifi^ the tax On a dollar, and multiply eachmian's 
inventory by it, and to the product add his poll tax. 

£XAMP1,£S. 

L A town inventoried at $160,000, raises a. tax of 
$3400.' . Inhere are 40Q rateable polls, taxed 50 cents each. 
What ia the tax on a dollai^, and what is A's tax, whose 
reed Bind personal estate is inventoried at $1683, and who 
pays for one poll ? 

First deduct the amount of poll tax for 400 polls, at 50 
cents. eacli, 400 X'SOzz; $200, amount of poll t^; then 
f3400-^200=:$3200 to be assessed on ttie whole proper- 
ty. Secondly, find the tax orf a dollar. 

, . Operation* 

What tax. 1 
$X6p,0OQ32DO 



.02 cts. on $1« 



Ansiperf 

Then to find A^s tax, multiply the amount of his inven- 
tory 'by the tax on a dollar, and to the product add his poll 
tax— tbusi $1683X.02=^$33.66-|-.50=:$34.16, A's tax. 

Qr, having found the tax on a dollar, a table may be 

^BiivioiM. 1. Wbat fftcui iboiikl be khMrn, \u order to the aeeeaimeBt 4>f 
tareef 8. Wbat is the role? ^ 
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formed, containing the tiix on 1, 2, 3, or to 520 dollars ; 
then on 30, 40, &c^ to 100 dollars,- then on 110, 120, 
&c., to 1000 dollars, ^hen, having the inventory of the 
property of an individual, his isfx may be readily made out. 



- 


TABLE; 


'- 


Tax on $1 is $.02 


Tax on $16 is $.32 


Taxon$190is$2.60 


- - 2 - .04 


-,. 17- .34 


- - 140 - 2.80 


. . 3 ; .06 


- - 18- .36 


- - 150 - 3.00 


- - 4 - .08 


- -19- .38 


- - 160- 3.20 


. . 5 - .10 


- - 20- .40 


- . 170 - 3.40 


. . 6 - .12 


- - 30- .60 


- - 180 - 3.60 


- . 7 - .14 


- - 40 - .80 


- - 190 - 3.86 


• - 8 . .16 


- - 50^'1.00 


. - 200 - 4.00 


. - 9 . .18 


- - 60 - 1,20 


- - 300 - €.00 


. - 10 . .20 


- - 70 - 1,40 


- - .400 - 8.Q9 


. - 11 -,.22 


- - 80-1.60 


- - 500 10.00 


- . 12 - .24 


.^- 90- 1.80 


- - 600 12.00 


. - 13 . .26 


- - 100 - 2.00 


- - 700 14.00 


. - 14 . ^28 


- . 110- 2.2d 


- -' 800 16.00 


- . 15 .. .30 


- - 120- 2.40 


- - 900 18.00 


4 

• 


- - 1000 * 20.00 



We find by th^ table, 

the tax on $1000 to be $20.00 

the tax on 600 * * 12.00 

'. ' on 80 ' * 1*60 

* ' on 3 '^ ' • .06 



A's inventory, $1683* 
Poll tax. 



$33.Q$ 
50 



' Amount of A's tax, $34.16 . . ; 

2. The inventory of real and personal esihi^ it) the town 
of , for the year 1837, is $800,000. The amount as- 
sessed on eiich rateable poll is $1. The number of polls 
is 400. The amount of town tax' voted to be raised for 
the year 1837 is $2000. The proportion Of state tax for 
said town for that year is $400---cQimty tax $200 — tbd 
amount of school tax is $600-— the liighway tax is $1200. 
How mueb is A's town, state, county, school aad'highway 
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UX| whose whole eaUite is invenloried at 95000, and who 
pays for one poll ? 

Town tMX.\8t0U.\ComM.\Sichttol.\mgkwayATaUl. 
,wflfimw, $1L847. 12^91 1.189 14,739.1^7.108 | 27.25 



DOUBLB F^LLiOWSHIP. 

1. Two.pnen, A and B, hire a pasture for $36. A put 
in 8 oxen .6 weeks, ai^d B 12 oxen 8 Weeks. [ How much 
must each pay ? 

It is evident that the pasturage of 8 oxen, 6 weeks, is 
the same as of 1 ox 48 weeks ; and the pasturage of 12 
oxen, 8 weeks,. is the same of 1 ox 96 weieks. The shares 
of A and B are the same as though A had put in 1 ox 48 
weeks, and B 1 ox,96 Weeks; 96-4-48=^144 weeks. Then 
A> share of the rent. will be t^~J of $36==$12, and B's 
share will be ^=$ of f 36=2:$24. Hence the Rule : 
. Multiply each man's stock by the time it is continued in 
trade, and. consider the product, his share of the joint stock, 
and proceed as in Single Fellowship. ' 

Operation. Operation, 

How many$ 48 weeks. How many 9 96 weeks. 

Week!. 144 36 t Weeks 144 36 



$24, B's share. 



$12, A's share. ^ 

2. A and B ttade in company. A put' in $3000, for 6 
months; B put ii) $4000, for 10 .months; and C put in 
$2500 for 12 months; They gained $880. What is each 
man's share of the gain ? r A's share, $180.' 

Answer, < B's share^ 400. 
(C*8 share, 300. 

3. Three men trade in company. A put in $4000 for 
12 months, B put in $3000 for 15 months, and C. put in 
$5000 for 6 months. The whole gain was $615. What 
.i^ras their respective shares? / A's^ain, $240^ 

Answer, < B's gain, 225. - 
^ ( G's gain, 160. 

4. A, B 4nd C made a stock for 2 years. A put in at 
first $1000. At the end of 6 months he put lii $$00 more. 
B put in $1690, and after 8 months took but $400. Cput 
in $2000 for 20 months, and then took out $i600« They 
gain $ UKM). What is each man's share 1 
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5. A, B and C lost in traVle $263.9a A's stckk wks 
9580, for 6^ months ; B's stock was $580, for. 9 ^months : 
C's stock was $870, for 8§ months. What. is each man's 
share of the loss? ( A^'^ ^^^y ^ 59.15. 

Answer, < B^s loss, ' 86.45* 
f C*s loss, 118.30. 

6. A commenced business on the first of January, with 
a capital of $3800.; on th& first of May he took in B as a 
partner, w\th a capital of $2700 ; on the first of August, 
they admit C as a partner, with a capital of $4000; at the 
end of the year they dissolve partnership; each took his 
share of the stock and gain, th'e gain being $4360. How 
much did each take? rAtook$6060» 

Answer, ^ B t* 3780. 
( C " 50t)0. 



OVOIiUTION. 

Involution is multiplying a number into itself. The 
product is called a power ; the number so multiplied is 
called a root, or ibe Jirst power. The product of any num- 
ber multiplied into itself is called the second power, or 
square. - If the square be multiplied by the jjrsi power, the 
product is called the cube, or third power. 

The pow^r is sometimes denoted by a small figure, call- 
ed the indiz,. or exponent, of the power, placed above the 

given number at the right hand — Thus, 3 denotes that th^ 
second power of 3 is. required, or it shows how many tiroes 
3 is to be involved or inuUiplied. This may be iliiuitrated 
by the following : '  * 

. . . '^ . . 

2=^/i X 2=4, ihe second power of 2. 
. 3 . 

2=2X2X2^8, the tbird power pf 2. . 
. 2=5JX^X2>^2=:16, the fourth power of 2. 
2=X2X2X2X2X2=32, the fifth power; or sursolid. 

6 

2=;=2X2x2X2X2X2=64,the6th.power,or square cubes. 
> The product of any two poweta is alwayp that powet 

QossTioRs. 1. Whut i^ InvoiutloQ ? 2. What is a powerf 3. Wliatiga 
rooL 4. "Wbat is' the second power ?— the third power? 5. Bow is a pOfwer 
denoted? 
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whose index is the sam of the indices^.or exponents, of the 
power miiltiplied, thus : ^ ' 

1.934 56 78 9 10 

1 3 4 8 16 a2 64 12S 256 512 1024 
If 16, which is the fourth power of 2, be multiplied into 
64, the 6th power of 2, we shall have 1024, the power in- 

4 6 6-1-4:^10 . 

dilated by the multiplication of 2X2=2=2=1024. 



filXAMPIiES. 

4 

1. What is the. squhrei or ^cond power, of 25? 

Answer, 625. 

2. 'What is the square, or second power, of 145? 

iln5tt7er, 21025. 
3*' ^hat is the cube, or third power, of 23? 

Answer, 12167. 

4. What is the cube, or third power, of 159 ? 

^astrer, 4019679. 

5. What is the biquadrate, or fourth power, of 29? 

Mswer, 707281. 

6. What is the 5th power of 134 7 

7. Wliat is the square* of 1 ? .. 8.. What is the cube of 1? 

Answer, 1 ; 1. 
^ What is the »quare of ^ ? 10. What is the cube 
of J ? • * Answer, J : J. 

11. What is the cUbe of 1.5? 12. Wh^t is the cubeof 
2.25 ? . ' . 

13. "V^hat is the squrare of 2f ? 

ilft5»«r, -^, 5.76. 
•:J4<>TB. Mixed numbers may be reduced to improper 
firactions, before involving". Thus, 2f±=-^; or they may 1>e 
^ reduced to decimal ; Thus, 2f=E2.4. 

The powers of the nine dibits, from the first to the ninth, 
may be seen by the following 



TABLE. 



Roots 

Sqnlires — 

Cubes 

4th power- 
Stil itower-. 
StK power- 
Till power 
8th ppwer- 
Wi power 





3 


^ 


4 


*' 5 


• 6 


• 7 


8 




4 


9 


16 


35 


36 


49 


64 




' 6 


•27 


64 


135 


216 


343 


5L3 




16 


81 


25^ 


625 


1296 


3401 


4096 




SSk 


34.3 


1024 


9125 


• 7776 


16807 


S2768 




Q< 


729 


4006 


' 15625 


46656 


117649 


263f44 




136 


^1B7 


163rt4 


78125 


379936 


«23543 


3007159 




356 


19683 


65536 


390625 


1679616 


5764801 


16777216 




512 


36^144 


1953125 


10077696 


40353607 


134317728 



9 

81 

739 

«56I 

59049 

. 531441 

4789069 

43046731 

367^90489 
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EVOLUTION. 

Evolution, the opposite of Involution, is the extracting 
of the root of any number, or the finding of such a number 
as, when multiplied into itself a certain number of times, 
will produce a given number. Thus, 3 is the square root 
of 9, because 3X3=9 ; also, 3 is the cube root of 27, be^ 
cause 3X3X3=27- 

Any given power may be found by a continued multipli- 
cation of the number into itself; yet there are numbers 
whose precise root can never be found : but, by the use of 
decimals, we can arrive sufficiently near for all practical 
purposes. 

A number whose precise root cannot be found, is called 
a surdf or irrational number, and its root a surd root. 

The square root may be denoted by this character, /^, 
called the radical sign, placed before the power ; and the 
other roots by the same sign, with the index of the root 
placed over it, or by the fractional indices placed on the 
right hand. Thus the square root of 9 is expressed, 

1. 3 1. 

V9, or 9^, and the cube root of 27 thus : \/27, or 27*' 
The method of denoting roots by the fractional indices 
is preferable, as, by it, not the root only is denoted, but 
the power. The numerator of the index denotes the pow- 
er, and the denominator the root of the number over which 
it is placed. 

If the power is expressed by several numbers, with the 
sign, 4~) ^^ — 9 between them, aline, or vinculum, is drtLwa 
from the top of the sign over all the numbers. Thus, the 

square root of 12+4 is \/12+4=4, and the cube root of 
357—14 is V357— 14=7. 



EXTRACTION OF THE SQUARE ROOT. 

Formation of the Square, and extraction of the Square 

Root. 
It has been shown, that to obtain the square of any num-. 

auESTions. 1. What la Evolution? 2. How may any given power be fonad? 
3. Can the precite roots of all powers be found ? 4. How can we approximate 
sufficiently near for practical purposes ? 5. What is a number called whose pre- 
cise root cannot be found ? 6. What is the advantage of denoting roots by tbe 
fmctional Indices ? 

S 
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ber, whether entire or fractioaal, we faaye onlj to multipljr 
that number into itself. Therefore, To extract the square 
root J is to find a number^ which, muUipiied into itself omce, 
win produce a given nunU>er. 

The principle applied in the extraction of the sqaare 
root, will be better understood by attending, first, to the 
formation of the square. 

The square of any number expressed by a single figure, 
will contain no figure of a higher denomination than tens. 
(See Table of Powers.) 

Numbers which are produced by the multiplication of a 
number into itself, are called perfect squares. 

There are but nine perfect squares among all the num- 
bers, which can be expressed by one or two figures. The 
square roots of all other numbers, expressed by one or two 
figures, will be found between two whole numbers differing 
fi-om each other by unity. Thus, 37, which is compris- 
ed between 36 and 49, has for its square root a number be- 
tween 6 and 7 ; and 95, which is comprised between 81 
and 100, has for its square root a number between 9 andlO. 

What is the square of 32 ? 

tens, unita. 

32=3+2. 

3+2. 

6+4 
9+6 



9+12+4=1024. 

Thus it appears, that the square of a number made up of 
tens and units, contains the square of the tens, plus twice 
the products of the tens into the units y plus the square of 
the units. 

What is the square root of 1024 ? 

It is evident, that the root will contain more than one 
figure, since the number is composed of more than two 
places ; and it will contain no more than two, for 1024 is 
less thanl0,000, the square of 100. It will also be perceived, 
from the foregoing process, that the square of the tens, the 
first figure of the root, must be found in the two left hand 
figures, which we will separate from the others by a point ; 

thus, 1024. The two parts^ of two figures each, are called 
periods. The period 10 is comprised between the squares, 
9 and 16, whose roots are 3 and 4 ; hence, 3 is the tens, 
or the first figure of the root sought. 
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l624(9S We write 3, the first figure of 

9 the root, on the right of the given 

number, and its square, 9, we 



o I 2 g 62^^^'^ subtract from 10, the left hand 

■" ' '124 period, and to the remainder we 

bring down the next period. Having subtracted the square 
of the tens from the given number, the remainder, 124» 
contains twice the product of the tens into the units, plus 
the square of the units ; but since tens into units cannot 
give a product of less name than tens, it follows, that the 
right hand figure, 4, can form no part of the double pro- 
duct of the tens into the units ; therefore, if we divide 12, 
twice the product of tens into the units, by twice 3, the 
tens of the quotient, we shall obtain the unit figure of the 
root. We will now write this quotient figure on the right 
of the other, and multiply 62 by 2, the last quotient figure. 
We thus obtain, 1st, the square of the units ; 2dy twice the 
product of the tens into the units ; hence 32 is the required 
root. 

What is the square root of 572? 

Operation. 

572(23. In this example the remainder, 43, 
^ shows that 572 is not a perfect 

"^ square ; but 23 is the greatest square 

43)172 contained in 572 ; that is, it is the 

129 entire part of the root. This may 

 be shown, thus : The difference 6e- 
43 ivbeen the squares of two consecutitte 

numbersj is equal to twice the less number, plus I . The 
difference between the squares of 8 and 9 is 17=8X2-4-1, 
and 23x2-f-]=47, which is greater than 43, the remain- 
der, which shows that 23 is the entire part of the root. 

The foregoing rule may now be applied to finding the 
length of one side of a square surface whose area is ex- 
pressed by the given number. 



£X:ampi.i:s. 



£XAMPI.i:S. 

1. What is the length of one side of a square garden, 
containing 576 square rods, or what is the square root of 
576? 
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176 



We first distinguish* the number whose root is to be 
found, into periods of two figures each, denoted by the in- 
dex of the root. By the number of periods, we percei?e 
that the root will consist of two figures, a unit and ten. 
As the second power often cannot be less than a hundred, 
we look for the square of tens in the second, or left hand 
period, which is 5. We find the nearest square in 5 to be 
4, and its root 2, or 2 tens, which we place in the quotient 
as the first figure of the root ; and its square, 4, or 400, 
• • under the period, and 

^'"(" subtracting it, we have a 

^ remainder of 1, or 100, 

to which we add 76, the 
next period. Had the 
garden contained but 400 
square rods, we should 
now have obtained the 
length of one side, 2 tens 
=20, and 20X20=400; 
consequently, 400 rods 
would be disposed of in 
the form of a square. — 
(See Fig. I.) But we 
have a remainder of 176 
rods, to be added to the 
square, and in such a 
manner that its form shall 
not be altered. We must. 




20 rods. 



therefore, make an equal addition on two sides. Then 
20+20=40, the length of the whole addition. To find the 
width of the addition, we place the double of the root al- 
ready found, on the left hand of the dividend, for a divisor. 
If we divide 176, the number of rods to be added, by 40, 

i'mii'/ckA ^^® length of the addition, 

57o(M 



44)176 
176 



(or 17 by 4, rejecting the 
unit figure of the divi- 
dend and divisor,) we have 
4 rods, the width of the 

o /• oa'ZZ K^a addition. Then 40 X 4= 

Proof: 24X24=676. ^^^ ^^^ Q^^ber of rods 

added on the two sides ; still there is a remainder of 16 

* It is dUtinguiflhed into periodi of two figures eacb, becaaae the seeood pow- 
er can never have more than twice as many flgoree as its root, and never but 
one less than twice as many. The third power can never have more than three 
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IS 



o 

QD 



20X4=80 



16 



Fig. II. 
20X20=400. 



o 
X 



rods. As the additions made are no longer than the sides 
of the square, there will be a deficiency in the corner, (see 

Fig. II.) of a square, 
whose sides are equal 
to the width of the ad- 
dition, 4X4=il6 rods. 
We, therefore, place> 4, 
,the last quotient figure, 
on the right of the divi- 
sor, because its square 
is necessary to supply 
this deficiency.' The 
whole divisor now mul- 
tiplied by the last quo- 
tient figure, equals 176, 
the number of rods 



CO 



24 rods. 



which were to be added to the square. We have now ob- 
tained 24, the root of 576, or the length of one side of a 
square garden, containing 576 square rods. Proof by In- 
volution : 24X24=576. 

From the preceding example and illustration we derive 
the following RULE. 

1. Distinguish the given number into periods, of two 
figures each, by putting a dot over the units, and another 
over the hundreds, and so on. The dots show the number 
of figures of which the root will consist. 

IL Find the root of the greatest square number in the 
left hand period, and place it as a quotient in division. Place 
the square of the root found, under said period, and sub- 
tract it therefrom, and to the remainder bring down the 
next period, for a dividend. 

III. Double the root already found, for a divisor ; see 
how oflen the divisor is contained in the dividend, (except- 
ing the right hand figure) and place the result for the next 
figure in the root, and also on the right hand of the divisor. 

IV. Multiply the divisor by the figure in the root last 
found, and subtract the product from the dividend. To 
the remainder, bring down the next period, for a new divi- 
dend. Double the root now found, for a new divisor, and 
proceed in the operation as before, until all the periods* are 
brought down. 

timet M many figures aa its root, and never but two lew Uian thrve times m 
many, pistlngutsh, therefore, any nomber into periods of as many figure! aa 
are aeoolid by the index of tlie root. 

82 
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MoTB. 0oabUng the right band figme of the last divlaor, ohMnrfaig to add 1 
to the plaee of tent, wben the double of the anit ftgnre Is orer ten, It the tame 
aa doaulag the root, or qaotient. 

EXAMPLES. 

2. What is the square root of 119716 ! 

Operaium. 

119716(346, Answer. 
9 



64)297 
256 



666)41 16 
4116 

3. What is the square root of 1444? Answer, 38. 

4. What is the square root of 59536? Answer, 244. 

5. What is the square root of 124896 ? 

Answer, 353.4-}-. 



NoTB. When there It a remainder, after all the flmret are broagbt down, 
elpben may be annexed, and the operation continoed to any ataigned degrea 
ofezactneta. 



6. What is the square root of 67321 ? 

Answer, 259.46-f . 

7. What is the square root of 25289 ? 

Answer, 159.02-|-. 

8. What is the square root of 21927. 

Answer, 145.006-|-. 

9. What is the square root of 6842.723400 ? 

Answer, 82.7207+. 

NoTa. When there are whole nnmbert dnd deelmaltln the tiven tom, point 
off both wayt fk-om the unite* place ; if the decimalt be an odd number, annex 
cipben, and make them even. 

10. What is the square root of 10.4976 ? Ans., 3.24. 

11. What is the square root of 336.234 ? 

Answer, 18.333+. 

12. What is the square root of .108241 ? 

Answer, .329. 

13. What is the length of a square field containing 7744 
square rods ? Answer, 88 rods. 

14. What is the square root of /[^ ? Ansvfer, f . 

NoTB. The tqnare root of a fraction may be found by extracting the root of 
tlM numerator and denominator. 

15. What is the square root of ^ ? Answer, f. 

16. What is the square root of ^ ? Answer, f. 

17. What is the square root of || ? Answer, {. 
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18. What is the square root of J ? Answer, .707+. 

NoTfi. When the numerator and denominator are «uril numberii, reduce the 
fhtction to a decimal, and extract the root as above directed. 

19. What is the square root of | ? Answer, .866+. 

20. What is the square root of J? Answer, .9355+* 

21. How many rows on one side of a square corn-field, 
containing 15376 hills ? Anstoer, 124. 

22. An army of 242064 men are drawn up in a solid 
body, in the form of a square. What is the number of 
men in rank and file? Answer, 492. 

23. A man has 841 peach trees, which he wishes to 
plant in the form of a square. How many must be plant- 
ed in each row ? Answer, 29. 

24. There is a circular pond, containing 110889 square 
rods. What will be the length of a square field containing 
the same number of rods ? « Answer, 333 rods. 

25. A number of men gave 22 ^ Is. for a charitable 
purpose, each giving as many shillings as there were men* 
What was the number of men ? Answer, 21. 

26. What is the length of one side of a square acre of 
land? Answer, 12.64+. 

27. The diameter of a circle is 6 inches. What is the 
diameter of a circle 4 times as large ? Answer, 12. 

NoTB. Circles are to one another as the squares of their diameter ; therefore, 
to find the required diameter, square the given diameter, multiply the square by 
the given ratio, and the square root of the product will be the diameter re- 
quired. 

28. The diameter of a circle is 24 feet. What is the 
diameter of a circle one fourth as large?* Ans.,12 feet. 

29. In the right angled triangle A, B, C, the side A, C 
is 9 feet, and the side B, C, 12 feet. What is the length 
of the side A, B? 



B 




A Base. 

remaining side. 



In every right angled triangle, 
the square of the hypothenuse 
is equal to the sum of the squares 
of the base and perpendicular ; 
therefore, the square root of the 
I sum of the squares of the base 
and perpendicular, will be the 
hypothenuse, and the square root 
of the difference of the square 
of the hypothenuse, and either 
of the other sides, will be the 
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8 8 

A C=9=81 

9 9 

B C= 12=144 

A B= 225" 

A B=V^KJ5=16 feet, Answer. 

30. What 18 the distance between the opposite corners 
of a room, 20 feet in length and 15 in width ? 

Answer^ 25 feet. 

31. If the distance between the opposite corners of a 
room be 25 feet, and the width of the room be 15 feet, 
what is the length ? Answer, 20 feet. 

32. If a room be 20 feet in length, and 25 feet between 
the opposite corners, what is the width 7 

Answer, 15 feet. 

33. Two men owning a pasture, 32 rods in width, and 
60 rods between the opposite corners, agreed to divide 
said pasture into two equal parts by a wall running through 
it lengthwise. Suppose thej pay 50 cents a rod for build- 
ing the wall, what does it cost them 7 

Answer, $19,209. 

34. Suppose a ladder, 50 feet long, to be so placed as 
to reach a window 30 feet from the ground on one side of 
the street, and without moving it at the foot, will reach a 
window 20 feet high, on the other side, what is the width 
of the street 7 Answer, 65.825-|- feet. 

35. Two men travel fronr the same place— one due east, 
the other due north. One travels 40 miles the first day, 
the other 30. What is the nearest distance between them 
at night 7 Answer, 50 miles. 

36. A and B set out together, and travel in the same di- 
rection on parallel courses, which are 20 miles apart. A 
travels 45 miles, and B 25. What is the distance between 
them at night 7 Answer, 28-|- miles. 

37. Suppose a pipe tree to stand 25 feet from the end of 
a house 40 feet in length, the foot of the tree being on a 
level with the foundation of the chimney, which stands in 
the centre of the house, and a line reaching from the foot 
of the tree to the top of the chimney be 75 feet, what is 
the height of the chimney 7 and if the height of the tree be 
^ of f of f of 14 of the height of the chimney, what will 
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be the length of a line reaching from .the top of the chim- 
ney to the top of the tree ? 



J ( 60 feet, height of the chimney. 



To find a mean proportional between two numbers, 

RULE. 
Multiply the given numbers together, and the square 
root of their product is the mean proportion sought. 

1. What is the mean proportional between 3 and 12? 

Op^ro^toM. 
3X12=36, and v'36=6. Answer. 
It is evident, that the ratio of 3 to 6 is the same as the 
ratio of 6 to 12, for f=2, and ^=2. 

2. What is the mean proportional between 12 and 48. 

Answer, 24. 

3. What is the mean proportional between 9 and 81 ? 

Answer, 27. 

4. What is the mean proportional between 25 and 625 ? 

Answer, 125. 



EXTRACTION OF THE CUBE ROOT. 

Formation of the Cube, and Extraction of the Cube Root. 

The third power, or cube of any number, is the product 
of that number multiplied into its square; and the cube 
root is a number which, multiplied into its square, will 
produce the given number. 

Roots and powers are correlative terms : That is, if 3 is 
the cube root of 27, then 27 is the third power, or cube, 
of3. 

There are but nine perfect cubes among numbers ex- 
pressed by one, two or three figures ; each of the other 
numbers has for its cube root a whole number,|>/u5 a frac- 
tion. Thus 64 is the cube of 4, and 27 is the cube of 3 : 
Therefore, the cube root of each number between 27 and 
64 must be 3 plus a fraction* 
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What is the cabe of 24 ? 

tens, units. 

24=2 +4 

3 +4 



8+16 
4+8 

4+16+16 
2+ 4 

16+64+64 

8+32+32 

8+48+96+64= 1 3824 

It will be perceived, from the above process, that the 
cube of a number composed of tens and units, is made up 
of four parts, viz. : 1st, the cube of the tens, (8 thousands.) 
2d. Three times the product of the square of the tens into 
the units, (48 hundreds.) 3d. Three times the product of 
the tens into the square of the units, (96 tens.) 4th. The 
cube of the units, (64 units.) 

To extract the cube root is to find a number which, mul' 
tipKed into its square, toUl produce the given number. 

What is the cube root of 13824 ? 

Operation. As this number is greater than 

ioQo>i/o>i 1000, which is the cube of 10, 

lJWa4(^ but less than 1,000,000, its root 

will consist of two figures, tens 

n^n io\KQioj. ^^^ units; but the cube of tens 

^Xo— l-^)oWl^ cannot be less than thousands; 

therefore, the three figures, 824, on the right, cannot 
form a part of it. Hence we separate these from 13 by a 
point, and look for the cube of tens in 13, the left hand 
period. The root of the greatest cube contained in 13 is 
2, which is the tens in the required root ; for the cube of 
20, which is 8000, is less, and the cube of 30, which is 
27000, is greater than the given number ; therefore, the 
required root is composed of 2 tens,|»/2<5 a certain number 
of units less than ten. 

We now subtract 8, the cube of the tens, from 13, and 
bring down the ne;(t period, 824. We have now 5824,^ 
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which contains the three remaining parts of the cabe, viz. 
three times the product of the square of the tens into the 
units, plus three times the product of the tens into the 
square of the units, plus the square of the units. Now, as 
the square of tens gives hundreds, it follows, that three 
times the square of the tens into units must be contained 
in 58, which we separate from 24 by a line. If we now 
divide 58 by three times the square of the tens, we shall 
obtain the units of the required root. We may ascertain 
whether the unit figure be right, by cubing the quotient, or 
by applying the following principle : The difference between 
the cubes of two consecutive numbers is equal to three times the 
square of the least number, plus three times this number, plus 
1. Thus, the difference between the cube of 3 and the 
cube of 4, is equal to )9X 3+3X3+1 =37, which is the 
difference between the cube of 3 and the cube of 4. 
Therefore, had we written 3 in the unit's place, the re- 
mainder would have been equal to three times the square 
of 23, plus three times 23, plus 1, which would show that 
the unit figure must be increased. 

Thus far the illustration has been general, — applied to 
numbers merely — numbers in the abstract. We may now 
apply it to solid bodies. Numbers which represent, or 
stand for things, are called concrete, as question first below. 

£XAMPL.ES. 

I. What is the length of one side of a solid block con- 
taining 13824 solid inches, or what is the cube root of 
13824? 

The foregoing operation can be better understood by blocks prepared for the 
purpose. It is necessary to have one cubical block, of a convenient size to rep- 
resent the greatest cube in the left hand period, ana three other bloclcs, equal to 
the sides of the first block, but of indefinite thickness, to represent the addi- 
tions upon the sides. Then three other blocks, equal in length to the sides of 
the cube, and their other dimensions equal to the thickness of the additions, on 
the sides of the cube. Lastly : a small cubic block, of dimensions equal to the 
thickness of the additions, to fill the deficiency at the corner. By placing these 
blocks as above described, the several steps in the operation may be easily un- 
derstood. It may be observed, however, that this illustration would serve 
only for concrete numbers, as in the above question. 

Having distinguished the given number into periods of 
three figures each, denoted by the index of the root, we 
perceive, by the number of periods, that the root will con- 
sist of two figures. As the cube often cannot be less than 
a thousand, 10X10X10=1000, we look for the cube of 
tens in the second, or lefl hand period. We find, by trial, 
the greatest cube in 13, or 13000, to be 8, or 8000, and its 
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root, 2 or 2 tens, (the ieugth of one side of the cube. Fig. 

I.) which we place in the quotient, u the firgt bgun of the 

Operation. root, and its cube, 

liaoi/o* . 20X20X20=8000. 

3 13324(24, root. u„d„ ^^y^i period ; 

2=2X2X2= 8 antl. subtracting it, 

we have a ramainder 

a of 5, or 5000— to 

2X300+60=1268) 5824 which we bring down 

the next perioa. Had 

1200X4=4800 the cube contained 

60X4X4= 960 but 8000 solid inch- 

4X4X4= 64 es, we should now 

 — hafe found its root, 

5824 or the length of one 

side. But we have 5824 inches to be added to the cube, 
FIG. I. ""^ *" ^'"^'' " manner that its 

BO cubic form shall not be altered. 

It is obvious, that an equal ad- 
dition must be made on three 
sides. As each side is 20 
* inches square, we have 20x20 
X3=1200 ; or, which is the 
S same thing, multiply the square 

of the quotient by 300. 2X3 
X300=1200inche8 surface, to 
*• which the additions are to be 

made. It will be seen (Fig- H) that there are three de- 
pjg ,w Gciences along the sides, aaa, 

so where the additions meet, 20 

inches in length, 20x3=60, 
or multiply the quotient by 
30; 2X30=60. We have, 
then, 1200+60=1260, which 
^ may be considered the points 
8 where the additions are to be 

made. Then 5824-^1260=4 
inches, the thickness of the 
addition, or the second figure 
a, of the ront. The areaof the 

sides multiplied by the thickness, 1200x4=4800 inches, 
the amount of the addition upon the sides. Then the 
number of inches necessary to fill the deficiencies where 
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the additions on the side's meet, is 60X'<X4=960 iDchea. 
Still there is a deficiency of a FIG. Ill 

small cube in the corner, (Fig. " * , 

III.,) whose dimensions are 

^qual to the thickness of the , * 

additions : 4X4X4=64 in. _^ 
This, supplied, aqd the cube 

is completed. (Frg:IV.) The . 9 

sum of all the additions will be 8 
a subtrahend equal to the divi- 
dend; 4800+960+64=5824. . 
We havejiow found t^e length 
of one side of the cube tolie 
24 inches. Proof b; Inrolution^ 24x24x24=138^^. 

Hence it appean, that a cnbe is a lolid body, biLving six e^Hl 
•idea, and ita cube root U the length uf ooe of tooae Bides. 

Prom the foregoing exam- FIG. IV. 

pie and illustration we'derive ' ^^ 

the following RULE. ' 

I. Distinguish the given . 

number into periods of three g[ 

figures each, beginning' at the 
right hand. - ' 

II. Find the greatest cube " 
in the left hand period, and 
place its root as ^quotient in 
division. ' 

III. Subtract the cubb from . ' 

said period, and tojithe remainder hring down the next pe± 
riod, for a dividend. 

IV. Multiply the square of the quotient by 300, calling 
it the triple square, and the quotient by 30, calling it the 
triply qnolient, and the sum of these pall the divisor. 

NoTi. Ths Irlpis quotiBDl L> not liidliipCDHble In fomliia lbs ijlvi»r. 

V. Seek liow many tipes the divisor is contained ip the 
dividend, and place the recult in the quotient, for the sec- 
ond figure of the root. 

VI. Multiply the triple square by the ]astqu»tienl figure, 
and write tira product under the 'dividend; multiply the 
triple quotient by the square of the last quotient figure, and 
place this product under the last; under these' write the 
cube ot the last qijiotient figure, and call their sum the siib- 
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trahend. Subtract the su^rahend froni th^ dt?tdend, and 
to the remainder bring down, the next period, for a new 
dividend, and proceed as before, till the wdrk is finished* 

2. What is the.cube root of 1906634 1 

Operation, 



1 X 1 X300=300 
1 X 30=30 

Divisor, 330 



1906624(124, Answer, 



906, dividend. 



300X2=600 
30X2=120 

3 

2= 8 



728, subtrahend. 
iq(^X 300+12 X 30=43560) 178624 



43200X4:^172800 
860X4=5760 

3 

4=' 64 



. Subtrahend, 178624 
. 3. What is the cube root of 941 192 ? Answer,^. 

4. What is the cube root of 6331625? Answer,l85. 

5. What is the cube root of 11543176000 ? 

Answer, 2260. 
Jd. What is the cube foot of 34.338125 ? Answer,S.25. 

7. What is the cube root of .000729 T An^der, ..09. 

8. What is the cube root of .003375? Answer, .15. 

9. What is the cube root of 5 ? of 3? > 

10. What is the cube root of yf^ ? Answer, f. 

11. What is the cube root of fj^? Ansyier, 

12. What is the cube root of ^||^ ? Answer, -f 4 

13. What is the cu6e root of ^ ? ' . ' 

14. What is the cube root of ^V ? Answer, J. 

15. A certain hill contains 11543176 ethical feet 
What is the length of one side of a cubical mound, con- 
taining an equal number of feet ? Answer, 226 feet. 
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16. The contents- of an oblphg . cellar is 9261 cubical 
feet. What the length of one side of. a cubicid cellar, of 
the same capacity ? Answer, 21 feet* 

17* A merchant bought cloth to the amount of $393.04, 
but .forgets the number of pieces/ and also the number «f 
yards in each piece, and what .the cloth cost per- yard \ but 
remembers that he p'^id as many cents per yard ^ there 
were yards in- each piece, an(jf that there, were as many in 
each pieee as there were pieces; - What did he pay per yard ? 

Answer, 34 cents. 

18. What is the width of a cubical vessel, containing 75 
wine gallons, each 231 cubic inches ? • 

19. Required the side of a cubic box that shall contain 
a bushel ? ' . Answer, 12.9-f-inches. 

SoUds of the same form are to im6 another as the cubes of 
their similar sides^ or diameters* ' 

CXAMPLSS., . 

1. If a biillet, weighing 72 lbs*, be 8 inches in diameter, 
what is the diameter of .a bullet weighing 9 lbs. ? 

,Answer, 4 inches. 
/ .^atemefU. 

8=512 72 : 9 : : 512 : 64^. Or thus :  





$n 64J 



^^^ Answer, 

2. A bullet) 2 inches in diameter, weighs 4 Ibs^ What 

' is the weight of a. bullet 5 inches in diameter ? 

4wswerj62J lbs. 

3» If a silver ball^ 9 inches in diameter, \ be worth $40Q, 

what is the worth of another ball, 12 inches in diameter ? 

. . * Answer, $948.1484-. 

• '. -^ — ' * . ' ' 

To find, two mean proportionals between two numbers. 

, RULE. 

• Divide the greater by the Ifess, and extract the oube root 
of the quotient; multiply the lesser number by this roof, 
and the product wiil'be the lesset mean; multiply this 
mean by the 'same root, and the prpduct wilfbe the great-^ 
er mean. 
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' ' • . . , 

1. What are the two mean proportionals between 4 and 

256? 3 

256-^4=64 ; thenv'64=4 and 4X4=16, the lesser, and 
16X4=64, thegreatcr. Proof, 4 : 16 : : 64 : "251^. 

2. What are the two mean proportionals between 5 and 
625 ? . Anmer, 25 and 125. 

3. What are the two mean proportionals between 7 and 
2401? * ' . ilitstper, 49 and 343. 



EXTRACTION OF ROOTS IN GENERAL. 

RULE. 

I. Point the given ' namber into periods of as many fig- 
ures as the index of the root directs. Thus^ for the square 
root, two figures ; cube root, three ; the fourth root, four, 
&c. 

II. Find, by trial, the greatest root in the left hand pe* 
riod, and subtract its power frogi that period, and to the 
remainder bring down the first figure of the next period, 
for a dividepd. 

nX. Tnvolve the root, already found, to the next inferior 
power to that which is given, and . multiply it by the num- 
ber denoting the given power, for a diVisor, by which find 
the second figure of the root. 

IV. Involve the whole root now found to the given pow- 
er ; subtract it from the given number, as before, and bring 
down the first figure of the next period to the remainder, 
for a new dividend, and proceed as before, (ill the work is 
finished. 

Note. Ti>e roots of ino«t of the powers may be found by repeated extractions 
of the square and cube roQjt — Thus.: 

For the 4th root, take the square toot of th^ square rqot. 
For the 6tli " take the square root of the cube root. 
For the 8th " take the square root of the 4th root. 
For the 9th ". take the cube root of* the cube root. 
For the 12th \\ take the cubeToot of the 4th root. 

» ^ - ^ • 

' Uufis^-iortB. 1. Rule toi' finding a mean proportional between two numbers? 
2. Whatia a cube? 3. What is 9 cube root ? 4. What is it tq extract the cube 
root ? 5.' What fs the rule ? 6. "Why do you .distinguish the given number into 
periods of three figures eacli? 7. Wliy do.you multiply the square of (be quo- 
tient by 300? 8. Why the quotient by 30? 9. Why tlie triple square by the 
last quotient figure ? 10^ Why the-triple quotient by the squarefof the'Iast quo- 
tient figure ? 11. .Explain the process ^f tllustrating thi^ 'rule by. bloclcs. IS . 
What proportion have solids to one anothbrf 13. Kule for finding .two mean 
proportionals between two numbers? 14. Rule for extracting roots in general? 
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1. What its the square root of 7569? 

Operaii&n. * • 

7569)87 
8X8= 64=3sqaare^ or ^ power, of the quotient. 



8x?=16)il6=:dividend* . 



87X87= 7569=5qaare of the qac^tteni. , i 

0000. 

2. What is the fifth iroot of 4084101.? 

Operation. 

. 4084101(21 
2X2X2X2X2= 32 = 5th power of.the quotient 

2X2X2X2X5=80)88 =£ 1st dividend. 

4084101 
21 X2l X21 X21 xai=4084101=5th p6wer of the quot'nt 

3. What is the fo,urth root of 140283207936 ? 

' Answer j^ ,612. 

4. What is the seventh root of 4586471424 ? 

. . Answer^ 24. - 

5. What is the ninth root 6f 1352605460594688 ? 

» . 'Answer^ 48. 



ARITHMEtlCAL. PROGRESSION; . 

, Arithmetical pRdGRisssioN is when a series of num- 
bers increases by a common e^icess, or decreases by a com- 
mon difference.. * \. ^ f'^. 

• Wheii numbers increase by. a. common excess, they form 
the 'ascending series , as 2, 4, 6v 8, .10, 12, dec. - 
. When numbers decrease .by a common diflference, they 
form the desi^nding series; as 12^ 10, 8, 6, 4, 2, dec. 

The numbers forming the series are called the terms ; 
the firs£ and last terms are called the extremes, and the other 
terms the means, . % .- . 

<lvsiTioi«s. J. Wliat is Arithmetical ProgieMioii? 

T2 
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When any even number of terms differs by Arithmetical 
Progression, the sum. of the two extremes will equal the; 
sum* of any t>yo means equally ^di8tant from the extremes ; 
as 2, 4, 6, 8, 10, 12. The two extremes, 2+12=6+8, the 
two means. Whenihe number x>f terms iq odd, the double 
of the mean will equal the sum of the two extremes, or the 
sum of any twd numbers equally distant from the extremes ; 
as 1,2, 3, 4, 5. The douWe of the mean 3X2=5+1=6. 
In Arithmetical Progression, five things are to be con- 
sidered, viz : the first and last terms, the number, common 
difference, and sum of all the terms ; any three of which 
being given the oiher two may be found. 

}. If Isbuy 4 books, giving 2 cents for the first, 4 for 
the second, and so on, with a common difference of 2, 
what dq I pay for the last book? 

It is evident, that if we add ^ cents, the common differ- 
ence, to the price of the first book, we shall have the price 
of the second, and so on to the last; thus, 2+2=4, 4+2 
=6, 6+2=8 cehts, the answer. It will be seen that 2, 
the coihmon difference^ is added to every term butth^ last. 
If,^then, we niultiply the inumbex^ of terms, less 1, by the 
common difference, we have the difference between the 
cost of the first boo^ and the last ; thus, 3X2=:6, and 6+ 
2=:S,.a3 before. Therefore, 

When the first term^ the number rf terms, and common dif* 
ferens^ are given, to find the last term : 

RULE. 
Multiply the ndmber of terms, less 1, by the common 
difference, and to the product ,add the first term, and the 
sum will be the last termi 

2. If the first term of a seri^ be 5, th'^ number of terms 
35', and the common difference 3, what is the last term ? 

^/i«ccr, 35— 1x8=^:102+5:^107. 

3. If I biiy 80 yards of cloOi, giving 6 cents for the first, 
10 for t)ie second, and sq pn^ with a common difference of 

. 4, what do I pay for the last yard ? • An^icer^ 322 cts. 

4. Suppose a man pturchase 40 sheep, paying 3 pence 
for the first* 10 for the second, and so on, with a common 
difference of 7; what does he pay for /the last sheep t 

, Answer, 276 pence. 

CluBBTion^. S. When is tbe series ascending? 3. Wlien descendiaf ? 4. 
What is meant by the tenns ? '5. What is meant by ihe extremes i 6. fiy>he 
means f 
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5. If 96 acres of land' be sold at the rate ^f .10 oetits for 
the first acre, 19 for the sieoond, and so on, with a com'' 
mon difference of 9, for how much is the last acre sold ? 

Answer, 865 oents. * 

i3. If I bdy 4^ books, the pricesof which are, in Arith- 
metical Progression, giving 2 cents for the^first, and 8 for 
the last, what is the common dif!erence in th^. prices of the 
books ?^ . ^ ' ' 

This question is' the reverse of question lst«< 8r-2^6, 
6-^3=2, the common difference. It-is plain, that the dif* 
ference between, the price of the first and last book, is tfte 
whole addition made to the price of the first book ; and b^ 
the addition is. made equally to the three books, it is equal- 
ly plain that .the whole add ijtion, divided by the number of 
additions, will be the addition ipade to the price of ^(^h 
book. .Therefore — • • ' • .' 

fVken the extremes and number of terms are given, to find 
the common difference, we have this 
' RULE. 
Divide the difference of* the extremes .by the number of 
terms less l,and the quotient" will be the common differ- 
ence. : . . . ^ 

7. If the first term of a series be 3, the last term 276, 
and the humber'of t^rms 40, what is the common differ- 
ence? ' Aiisider,7. ' 

8. 'A man on a journey, travels thefirst'day2 miles, and 
increases his travel daily by an eqital excess for 15 days, 
so that the last diy he travels 72 miles. What, was the 
daily increase ? Ansv)er, 5 miles. * 

9. Bought books,< paying 2 cents for the first,' and 8' ctSv 
for the last, with a common difference of 2. What num- 
ber of book's did I buy ? • 

As the difference of the extremes, divided by the' number 
of terms Jess 1) will give the common difference, it is'^vi- 
dent, that the differe^nce of the extremes divided by the com- 
mon difference, will give tfie numher.of terms Iq^s 1. Then 
8 — 2=6, the'diSerenee of the extremes, and 6-t-2==3, 
which .is one less than the number of terms ; then 9"+"l^= 
4, the number gf books purchased. Therefbre-r-- 

When the first and last terms, and the common difference 
are given, to find the number of terms ; 

RULE, 
Divide the difference of tb^ extremes by the common 
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difference, aiid the quotient wHl be 1 less thui the nainber 
of terms.  

10. If the first term of a series be 2, and the Jasl term 
72, the eoraoion differenced, what is the -number of terms ? 

Answer, 15. 

11. .A rann boughl sheep, paying at the rate of 3 pence 
for the first, and 270 for the Jaat, with a common differ- 
ence of 7. Whdt number did he buy ? Answer^ 40. 

12. A man had a number of sons, the bommon difference 
of whose ages is '4 years ; the yoangest is 6, the eldest 40 
years oM. How many sons had he? Answer, 9. 

13. If I buy 4 books, paying two cents for the first, and 
8 cents for Ahe last, hdsv many cents do i pay in all ? 

If the price of the' first hoolc is 2 cents, and the price of 
the-last is Scents, it is evideut*that the average price of 
the books is half way between 2. cents, the price of the 
first, and 8 cents, tlie price of tlie last book : 2-f-8-^2=5. 
Th^ii 5^ the average price, multiplied. by the number of 
book§, will give the whole cost; 5X4==20 cents. . There- 
fore-*- ' ^ ' '. : . 
When thcjirst and last terms ^ and. the number of terms' are 
given, to find the sum ofithe series : 
\- RULE.. 

Multiply half (he. sum of the ejLtremes by. the number of 
terms. The product will.be the sum of the series. 

14. A roan has 9 sous: tlie youngest is 8y the eldest 40 
years old. What is thq sum of their ages? 

Amwer, 216 years. 
15.. How many times will a clock strike iu a.day, ifoon- 
strd'cted like the clocks of Veiucc, to run till 24 o'clock.? 

- . Answer, 300. 

16* If a triangular piece of land, 60 rods in length, be 
1 Tod wide* at on^ epd, and 60 atthie other, what number 
of /Square rods does it contain? Answer, 1830, 



QEOMfif RIOAI^ PROGRESSION, 

A Geometrical Progression is a series of terms, which 
increase by a auifonri multiplier, or decrease by a* uniform 
divisor, "as 3, 6; 12, 24, 4&c., increasing b^ a uniform mul- 
tiplier 2 ; or 54, 18, 6, 2, $,^c«> decreasing by a uniform 
diVisw a ' ^ 
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The multiplier, or divisor, which produces the series, is 
called the ration . , . • 

1. A m^n bought 5 yards; of cloth, paying 3 cents for 
the first yard, 6 for the second, and so on, doubling the 
price to the last What was the price of the last yard? 
3X2X2X2X2=:=48, the cost of thelast yard. 

From the above operation, it will be se^n that the cost 
of the second yard is the product of the ratio ni.ultiplied by 
the cost of the first yard ; and that the cost of the jtbird 
yard, is the product of the second power of the ratio mul<- 
tiplied by the cost of the first yard, or' the ^first term ; and 
finally, that the t^ost of the fiflb yard, or the last term, is 
the product of the fourth power <ii the ratio, multiplied by 
the cost of the first yard. It appears, also, ihat aiiy term 
in the series jnay be found by involving the ratio to a 
power less 1 than the i^umber of term^, and multiplying 
that power by the first term.' 

Note. The process of >a vo)vin g the ratio to a high power, m^y b« shortened 
by multiplying together those lower powers whose indices added equal the in- 
dex of the power soaght. To find the filth power of 3, we may multiply to- 
gether the second and third powers, for the index of the second power of 3, and 
the index of the third power added, 

2>« 6^3 

equal 9, 3 3, and .3^3=9X27=343, thb 5th power of 3. 

When the first term find rcttio are given, to jind tha ktsi 

term, - 

RULE. 

Involve the ratio to a power whose index is I less than 
the^ number of terms, and multiply this power by the first 
term. The product will be, the i^swer, if the e'eries is in» 
creasing; but if it is decreasing, 'divide the first term by 
the ratio.' . * ' 

2. If I hire a man for 12 months, and agree to pay him 
1 dollar for the first month, 3 for the second, and £o in a 
triple proportion, what must I pay him for the last month t 

3 9 27.81 243X75?9;=:177I47X1=$177147, Anstoer. 

It will be seen that the«am of th6 indices of the fifth 
and sixth powers added, equal 11; which is Tless than the 
number pf terms; and the fifth and sixth powers multipli- 
ed together equal the 11th power of the ratio, which, mul- , 
tiplied by the^first terra, gives the answer, or the .last ^term. 

 ' ^ . ' "" • ' ' ' ' 

anssTioirs. 1. What is Geometrical ProgreMfion ?' 2. What is njn ascen^litg 
series i 3. Wtu|t a descending ? . 4. What is the ratio? 5. When the first 
term and ratio are given, how do'yo'u find the last term ? 6. When the first 
and laat t^ims^and^ttae /atio are given, how do you^nd t3i9 sudd of th'e seriep ?  
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3. A man bought 20 icows, Paying 2 farthiDgs for the 
first, 10 for the second, and so on, in a five fold ratio. 
What was the price of the last cow ? 

Afmoer, 997364298^0^ 5 s. 2 d. 2 qrs. 

4. A man bought 5 yards of cloth, giving 2 cents for the 
first, and 32 for the^^last ; jtlie prices forming a geometrical 
series, the ratio of which was 2. What was the whole cost 
of the cloth 1 

The price of the cloth .would be the sum of the follow- 
ing numbers— 2-f-4+8+l6+33=62, the whole cost. It 
will be seen, tliat the whole cost is tlie same as the differ- 
ence between the two ej^tremes divided by the ratio less 1 
added to the greater extreme — Thus, 32 — ^2=30, and 30-7- 
1=30, and 30-f 32=62- [ 

When the first term, last term, and ratio are given, to find 
I th^ sum of the series, ibf, hftvc tJie following 

RULE. 
Divide the difference between the two extremes by the 
ratio less J, and add the quotient to the greater ternk 
Their sums will be the answer. ' , 

5. The' extremes. of a Geometrical Progression are 3 
and 18673, and the ratio 11. What is th^ sum of the 
series? Operation. 

1667 3 3 

— +18673=20540, Answer. 

11-1 

6. If r discharge a debt, by 'paying J dollar the first 
month, 4 the second, and so on, ip a four foJd ratio, the 
last payment being 65536 dollars : what was the whole 
debt ? ' ' Anstber, $87381. 

'7. The first term in a geometrical series is 2, the num- 
ber of terms 10, and the ratio 3. What is the sura of the 
series? ' AnsiV€r,5904S. 

Note. • The last term may be found by rale first, or the two processes of find- 
'ingnhe last term and the sum df th6 series may be reduced to one— Thus r 

When ilie first term, the number of terms, and the ratio are 
given,'to find the stim of the series, ^ 

• Irivblvethe ratio to d power whose index is equal to the 
number' of terms, from , whi<5h subtract'- 1, divide *the re- 
mainder by the ratio less 1, and the quotient, multiplied by 
the fir^tterm, will be the answcfr... . 

8. A man sold 15 yai'ds of cloth; .the first yard* for 1 
shilling, the second for 2, the third '^or 4/. and so on,doub- 
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ling the price of each succeediBg yard. For how much 
did Jie sell the whole? ' 

Operatim. 

2=32768, and 32768—1 X 1=32767 s. 



3-1 

. 2|0)3276|7 



1638 of -7 8., Ans. 

9. A man bought 20 yard^ of cloth, agreeing to pay 3 
pence for the first yard, 9 pence for the second, and so 
on in a triple proptNrtion to the last. What did he pay for 
the whole t ^wsirer, 21792402 .^10 s. . 

10. A gentleman bought a horse, agreeing to fiay what 
his shoes would amount to, at 1 cent for the first nail, 2 
for the second, 4 for .the third, and so on, doubling the 
price of each succeeding nail to the last. The number of 
nails was 32 ; what was the price of the horse ? 

... ^n5u;cr, $42949672.95. 

11. A laborer wrought 20 days, and received for th^ first 
day's labor 4 grfiins of rye, for thesecopd 12, for the third • 
36, &.C. How4;nuch did his wages amount tOj allowing 
7680 grains to make a pint, and the whole to be disposi^d 
of at $1 per bushel? - Atiswer, 1141874*. 



COMPOUND INTEREST BY PROC^RESSION. 

' . * * '  • 

1. What is the amount of- f 6; for foar years, at 6 per 
cent, compound interest ? • 

Operation. 

f 6 1st term. 
1.06 



63& 
1.06 

* 


24.: 


3616 
636 




6.7416 
1.06 


3d. 
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404496 
67416 , 



7.146096 ^tb. 
1.06 



42876576 
7146096 

7.57486176 5th; 
It will be seen, that this question may be solved by the 
Rule afler Example 1st in Progression. The principal is 
.'the fifst term, the amount of $1 for one year the ratio, and 
the number of yeaj^s, 1 less than the number of terms. 
The questioa may be thus stated : — If the first term be 6, 
the number of terms 5, and the ratio 1.06, what is the last 
term? 

4 ' : 

L06=± 1. 262 X6=;7:572 dollars. 
The amount of «£!-, pr $1, at 5 or 6 per cent., may be 
found by the table for Compound Interest, (see p. 195.) 

2. What is the amount.of f 30, for 7 years, at 5 per cent., 
compound interest ? Answer, ^i2.2l3. 

3. What is the amount of $7, for 4 yec^rs, at 9 per cent, 
coiapound interest? ^ ' Answer, $9,881. 

4. If the amount of a certain sum for 6 yestrs, at 6 per 
ceiit., compound interest^ be $56.74040, what is that sum, 
or principal ? ' ' .  " . ^ 

It wiU be seet|, tbat. this question is the reverse of the 
preceding. If the amount be the product of that power of 
tl)e ratio denoted by 'the nirmber of years and the principal, 
then the amount divided by that power of the ratio will be 
the principal. 

' 56.74040 

• =:$40, Answer, y 

5. tf the amount.of $40, for 6 years, compound inter- 
est, be $56.74040, what is the rate per cent. ? 

56.74040 

• =tl.41851i;=the 6th power of the 

40 ratio ; then by extracting the 

6th root we have J. 06 for the ratio. ' . 

Answer, 6 per cent. 
6* If the amount of $40, at 6 per cent^ compound in* 
terest, be $56.74040, what is the time ? 
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^.74040 

._; =il.41851=1.06- raised to ^, power 

40 whose index is equal' to the 

time; therefore, if- we divide 1.41651 by 1.06 until there 
is no remainder, it is plain, that th^ number of divisione 
will be the time required : or, having found the power of 
the ratio, we may look in the table under the given rate 
per cent., and against the power we shall find the number 
of years. Answer, 6 years. 

7. In what time will $60 amount to $75,748^0, at 6 per 
cent, compou]!kd interest ? Answer, 4 years; . 



ANNUITIES AT COMPOUND INTEREST. 



An annuity is a sum of money payable yearly for a cer- 
tain numf^er of years, or forever. • 

When annuities are not p^id af the time they become 
due, they are said to be in arrears. ' 

The .sum of all the annuities remaining unpdid, together 
with the interest on each, for th^ time they have remained 
due, is called the amount. 



i:XAMPL£S. 

1. What is the amount of an annual pension of $100, 
which hi^s remained unpaid 5 years^ allowing -6 per cent, 
compound interest ? *  

The last year's pension will be $109, W'tl^oat interest, 
because it is paid as soon as due ; the last bilt one Will be 
$ljt)6, the amount of $100 for one year.; the last but two, 
$112.36, the amount of $100 for two years at compound 
interest, and so on, forming a geometrical* progression. 
The sum of these amounts i^Ul be the sum of the series, or 
the amount due. Hence, when the annuity j time and rate 
pier cent, are given, to fold the amount, lee have thefollouh 
ing RULE. 

Involve the ratio to a power denoted by the number of 

u 
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years; from this power subtract 1, divide the remainder by 
the ratip, less 1, and the quotient, multiplied by the annu- 
ity, will be the. amount. 

The above example may be stated thus : If the first term 
be 100^ the number of terms 5, and the ratio 1.06, what is 
the suip of all the terras ? 

1.06 1 

X 100=563.7. Answer, $563.7. 

1.06—1 

^. What is the amount of an annuity of $70, to continue 
5 years, allowing 6 per cent., co^npound interest? 

Answer, $394.59. 

3. What is the amount of an annuity of $160, to con- 
tinue 10 years, at 5 per cent., compound interest ? 

Answer, $2012.448. 

4. If a yearly rent of $75' be in arrears 4, years, to what 
does it Amoutit, at 6 per cent., compound interest? 

Answer, $328,087. 
■• 5. A salary of $600 remains unpaid 5 years. To what 
• does it amount, allowipg 6 per cent:, compound interest? 
• . Answer, $3382.255. 

TTie annuity, time, and'^r ate given, to Jind the present worth. 

Find the amount of the annuity in arrears for. the whole 
time ; this amount, divided by that power of the ratio de- 
noted by the number of years,' will give the present worth. 

6. What is the present worth of an annual pension of 
$96, to continue 4 years, allowing 6 per cent., compound 
interest? . ^nstrer, $332,643. 

7. What is the present worth gf an anaual salary of 
$409, to continue 5 years, allqwing .5 per cent., compound 
interest ? Answer, $ 1731.792. 
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TABLE, 

Showing the present worth of $1 or £1 annuity, at 5 and 6 pet cetit., 
compouncf interest^ for any number of years from 1 to 40. 



years. 

I 


5 per cent. 


&per cent. ' 


years. 


5 per cent. 


G per ceTit. 

11.76407 


0.95238 


0.94339 


21 


12.82 11& 


2 


1.85941 


1.83339 


22 


13.163 


12.04158 


3 


2.72325 


2.67301 


23 


13.48807 


12.30338 


4 


3.54595 


"3.4651 


24 


13.79864 


12.55035 


5 


4.32948 


4.21236 


25 


14.09394 


12.78335 


6 


5.07569 


491732 


26 


14.37518 


^ 13.00516 


7 


5.78637 


. 5.58238 


27 


^ 14.64303 


13.21053 


8 


6.46321 


, 6,20979 


28 


14.89813 




13.40616 


9 


7.10782 


6.801)59 


29 


15.14107 


13.59072 


10 


7.72173 


» 7.36008 


30 


15.37245 


13.76483 


11 


8.30641 


7.88687 


31 


15.59281 


13.92908 


12 


8.86325 


8.383S4 


32 


15.80268 


14.08398 


1^ 


9.39357 


8:85268 


33 


16.00255 


14.22917 


14 


9.898B4 


.9.29498 


,34 


16.J929 


14.36j513 


15 


10.37966 


9.7i225 


35 


, 16.37419 


14.49825 


16 


10.83777 


10.10589 


36 


16.54685 


14.62098 


17 


11.27407 


10.47726 


37 


16.71129 


14.73678 


.18 


11.68958 


10.8276 


38 


16.36789 


14.84602 


19 


12.08532 


11.15811 


39 


17.01704 


14.94907 


20 


12.46221 


11.46992 


40 


17.15909 


14.92640 



Note. To find the present-worth of any annuity, at 5iOr 6 per cent., by the 
above table. First, find the present worth of $1 or j^l annuity ; then, multiply 
it by the given annuity, and the product will be t{ie present w'orth. 

8. What is the present worth of an annuity of $300, to 
continue 25 years, at 6 per cent., compound interest? 

The present worth of $1 annuity, by the table, for 25 
years, is 12.78335. Then, 12.78335 X300=*3835.005, 
Answer, ^ _ 

9. What ready money will purchase an annuity Of $^0, 
to continue 40 years, at- 6 per cela^, compound interest? 

. Ansioery $3731.6. 



Anntdiies. taken in reversion at compound interest, ' 
Annuitiies taken in reversion are certain sums i»f monkey. 



Questions. 1: What is an annuity.^ "2. When are annuities 
said to be in arrears^.^ 3. What is t^e amount.^ 4. What is the 
rule, when the annuity, time, and rate per cent, are g^ven, to Bndthe 
amount ? 5. Rule, when the/amount, time and rate are given, to 
find tiie present worth ? . Q. What are annuftied taken in reyersion ? 
7. Rttle.? - ' • . "  ' 
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payable yearly for a linfited period, but not to commence 
until after the expiration of a certain time. 

RULE. 
Find the present, worth, to commence immediately, and 
this sum, divided ^y the power of the ratio denoted by the 
time in reversion, will give the answer-* 

10. What ia the present worth of a reversion of a lease 
of ^40 per annum, to continue 6 years, but not to com- 
mence until the end of three years, allowing ^per cent, to 
the purchaser ? . - ' 

Present worth, 196.69280 

—=165.147. 

Third power of the ratio, 1.191^1 

Answer t $165,147. 
The same result may be obtained by. fipdtng the present 
worth of the annuity to commence immediately, and to con- 
tinue the who{e time. Thus Z-\^z^9 years, and from the 
present worth for this time subtract the present worth of the 
annufty for the time of reversion, 3 years. Or, by the table, 
find the present Worth of $11br the whole time ; from the sum 
subtract the present worth of $1 for the time of reversion, 
and multiply the difference by the given annuity. Thus : 
The whole time, 6.80169 ' 

The time of reversion, 2.67301 



Difference, 4.12868 

40 



$165.14720, iln^er. 

li. What is the present worth of $50, payable yearly 
for 4 years, but not to commence until 2 years,, at 6 per 
centr Answer, $154.1965. 

12. What is the present worth of tfa^ reversion of a 
lease of $70 per annum, to continue 20 years, bi}'t not to 
commence until the end of ^ years, allowing 6 per cent, to 
the purchaser ? . Answer, $^3.7459. 

19* What is the present worth of a lease of $200, to 
(continue .30 years, bat jiot to commence' until the end of 
10 years, allowing 6 per cent t Answer, $1513.264» 

m^^^mm I | l I I III! » I .    > I > _ I I •  .11 n fc  1,1. I I ■- 

QuES'^ioiis. 8. Rale for finding th^ present worth of an imntiity 
to contiAiie forever ^ 9. Rule> for . finding the. present worth of a 
fireebold estate in reversion at compound intereet ? 
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To find th^ present worth of c^n annuity to continue foreoer , 

RULE. 
Divide the annuity by. the rate per cent, and the. (juo- 
tient will b^ the present worths ^ 

14. W|iat is the present worth of a fr^^hold estate 
whose yearly rent is $60/ allowing 6 per cent^. to the' pur- 
chaser ? . 

^60 « . ' It is evident, that the estate 

'- =$^1000, Answer. is worth as naiich iponey, as, 

.06 at the given- rate per cent., 

would give interest equal to the rent. 

15. What is $300 annuity worth, to continue fprever, 
allowing 5 per cent, to the purchaser ? Answer, 



To find the present, worth of a freehold est at e^ in reversion 

at compound interest. . 
RULE.. ^ 
Find the value, as though it were' to be entjBred on im- 
mediately, by the foregoing rule, and divide this value by 
that powet of. the ratio denoted by the time of reversion, 
and the quotient will be thp preseiit worth of the estate in 
reversion. , . • 

16. Suppose a freehold estate, pf $4& per annum, to 
commence two years hence, be put on sale. What is the 
value, allowing 6 per cent, to the purchaser ? . 

'^=fZ.a*''^° ^ -$711.997. Answer. ~ . 

17. Which is the more valuable, a term of 16 years, in 
an estate of $100, per annum, or the reversion of such an 
estsite for ever afler 16 years,' computing at the 'rate of^ 
per cent, compound interest ,?• 

-Answer, The term of 16 years by $167.551-f- 



PERMUTATION. 



Permutation is the method of finding how many chan- 
ges may be made upon the Order of jany given number of 
things ? . . ' 

1. How liximf changes can be made of the first three 
letters of the alphabet^ . \ 

U-2 
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» 
The letter a can occupy ba^ one poeitaoo ; a and b can 
change places, and occupy 2 positions, ab and' 6a; 1X2 
=^ The three letters, a, b and «, can, any two of them, 
leaving oat the third, have two positions 1X2=2« conse- 
quently) when the third is taken in, there can be 1X2X3 
==6 positions which may be thus- expressed. Thus, abc, 
acb, bac, bca, cba, cab. The same may be shown of any 
number of things. Hence, to find th^ number of changes 
which can be made of any given number of different 
things : 

RULE. 
Multiply all the terms of the natural series of numbers, 
from 1 up to^the giren number, continually together, and 
the last product will he the answer required. 

2* Christ Church, in Boston, has 8 bells. How many 
changes may be rung upon them t 

1X2X3X4X5X«X7X8=40320, Answer. 
3. Six men met at a public house, and agveed to remain 
so long as they could occupy different situations at the din- 
ner table. How (ong did they remain, and what was the 
price of their boards at 25 cents for each dinner 1 

^ , (720 days. 
Ansu^er, j jio80, board. 



POSITION. 



/^ 



Position teaches to find the true number by the iise of 
false, or supposed, numbers. 

It i9 of two kinds — Single and t)ouble. 

Singh Position ia so called, because th^ true number is 
obtained by the us^ of on^ suppoi^ed number. 

1. A, B and C travelled. ' C paid a certain part of the 
expense ; B paid .double, and A treble the sum which C 
paid. The amount of their expeiiseis was. $60. What did 
each one pay ? . ' . 

Suppose C's expense was $8 ; then, by the conditions of 
thequestion, B's expense 6X2=$16 ; and A'88X3=:$24 ; 
and the sum of their expenses $6-|-$16-|-$24=|l48. . As 
the ratios, in the true and supposed, are the same, it fol- 

QusSTions. 1. What is perraQtation<^ quantities ? 2. Role for 
finding the number of permutations? ^ What is Posifioii?' 4. 
What 18 Single Position ? 
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lows, th^t the true ium of tkeir ezpenaes will have the 
same ratio to the trae expense of each individual, that the 
sum of their supposed expenses has to. the supposed ex- 
penses of each individual* Thus : 



48.: S 

48:J6 
48 : 24 



: 60 : 10 C's expense; and 
: iSO : ^ fi's expense ;> and 
: 60 : 30 A's expense. 



rule: 

Suppose any number, and proceed in the operation as 
though it were the true ; then, as the result of the opera- 
tion, or sum of the errors, is to the supposext number, so is 
the given number to the true number required: 

EXAMPLES* 

2. A person, afler spending ^ and ^ of his income, had 
930 left. What had he at first ? ^ / 
Suppose $60 

4=30 

J=20 



60— ^0=^:10 income left : 

Then 10 : 60 : : 80 : 180, Anpott, 
Or by fractions : '4:;=f, and J=f; then f+f =|> the 
income spent, and \ remains:tr$30 ; then f=z30X 6=9 1.80, 

as before* 

3. A certain sum of money is to he 'divided beiwcfen 5 
men, in such a manner that A shall have ^, B \^ C..^,'D 
3^, and E the remainder, which is $4Q. What is the sum? 

'-4rt5wcr, f 100. 

4. A schoolmaster beifig lisked how many scholars he 
had, replied, if he had as many more, \ and 4: ^ many 
more, he wOqld have 11 less than 99. How many had he? 

Answer, 32. 

5. A man bought a horse, chaise and harness for $216. 
The horse cost twice as much as the harness, and the har- 
ness One third as much as the chaise. What was the cost 
oftheehaise? .Answer, 9108.^ 

6. What number is that whose }> i» i^, i»^i and ^make 
127? Anstper,90. 

7. A man bein? lasked his age^ said. If you add to its 
double i, I, i ancf iV o^ oij age, it will be 122. What 
was hb age ? Answer ^ 45. 
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8. ' A certain sann of mbn^y is to be divided among 4 
persons, in such' a manner that the first shall have f of ^ 
of §; the second ^ of -fj-.of 2; the third ^ of ^; the 
fourth has $110. What is the sum divided? . 

Answer, $240. 
. 9. A and B, having found a parse of money, disputed 
who should have it. A said that -J-,' -^ and ^ of it 
amounted to $35, and if fi would tell him how much was 
in it, he should have the whole ; otherwise he should have 
nothiog. . How touch did the purse contain ? 

Answer, $100^ 



DOUBLE POSITION. 

Double Position teaches to discover the true, by the 
use of two supposed, numbers. • 

RULE. 

I. Suppose two numbers, and proceed with each accord- 
ii)g to the conditions of the question, as in Single Position, 
noting .the error. The difference between the result and 
the given sum is the error. 

II. Jiiultiply the first supposition by the second error, 
and the second supposition by the first error. 

III. If the errors are alike^^-^that is, both too great or 
both too small, divide the difference of the products by the 
difference of the errors. 

IV. If the errors are unlike — that is, ope too large, and 
the other too small, divide the sum of the products by the 
sum of the errors. 



. EXAMPLES. 

1. A man being asked what his carriage cpst, replied, If 
it had cost twice as much as it did,, and $20 more, it would 
have cost $370. Whdt was the cost of the carnage ? 

- .i . —  ' I 

' Questions. 5. Rule ? 6. -What is Double PoBition ? 7. Ob 
what BuppoBition is this rule founded ? 8. Rule for the operation ? 
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Suppose first $120 HaTing Supposed )2Q, and pro- 

2 ceeded with it according to condi- 

^. ti^ns of the jquestioD, the result ob- 

240 tained is 260 ; then 370-^260=1 10, 

20 the .first error. 



260 
Suppose, secondly, $160 Then 370--340:;=30, the 

2 second error* 



320 
20 



340 
First sup. 120; 110, first error. 

■.• X 

Second sup. ^^ 160 30, second error. 

110 120 



17600 3600 
3600 



1I0l-30=80) 14000(176, Anstotr. 

 . 80 • 



600 
560 



400 
400 

NoTs. Thig rule is founded on the •uppositibn that tt^e first error is -to the 
lecond as the difference between the true and first , supposed number Is* to the 
difference between the true a Ad second supposed number. Wheo tl^is is nottlte 
ease, the exact numfaier cannot be obtained by this rul^. 

2. A, B and C built a house, which cost $228. B paid 
$30 more, than A, and C paid as much as A and B. What 
did each pay?. r A paid $42. 

Answer, < B paid .$72. 
I C paid $1.14.' 

3. A and B ii^ye the same income. A saves ^ of bis an-, 
nually, but B, by spending $120 per annum more thab A, 
at the end of 6 years fino^ himself $120 in. debt. What is 
their income, and what doeis each spend annually? 

{Their income $400. 
A spends $300^ and , . 
B spends $420. 
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4. A man has two eilvet cuprof ui^qaal weight, having 
one coTer to both, weighing 5 oz. When the cover is put 
on the less cup, it weighs double the greater ; when put 
upon the greater cup, it weighs three times the less,. What 
is the weight of each cup ? ^ (The less,' 3 oz. 

^ ' ( The greater, 4 oz. 

5. There is a fish whose head is 3 feet long, his tail is 
as long as his head and half the length of his body, and his 
body is as long as his head, and taij. What is the length 
of the fish ? . Answer, 24 feet. 

6. A man being asked, itrthe afternoon, what o'clock it 
was, answered, that the time passed from noon was equal to 
i of the time to midnight Required the time ? 

Answer, 20 minutes past 1 o'clock. 

7. A gentleman h^ two horses, aud one carriage which 
is worth (.lOO. If the first horse be hamesse4 into the car- 
riage, he aud the carriagie together will be worth three 
times'^ as much as the second horse ; but if the second be 
harnessed into the carriage, ^hey will be worth seven times 
as much as the first horse ? What is the value of each horse ? 

Answer, $20 and $40. 

8. A laborer was hired 60 days upon this condition, that 

fof every day he wrought he should receive 3 s. 4 d., and 

for every day he was idle he should forfeit 1 s. S d. At the 

expiration of the time he received 3 <£ 15 s. How many 

days did he work, and hbw mauy days was he idle ? 

J (He w&s employed 35 days, 

jlnswer, ^ ^^^ ^^^ • j,^ ^5. 



AL.LIGATION, 

Alligation is the methdd of mixing two or .more sipi* 
pies, of dififerent qualities, so that the composition may be 
of a m^ani, or middle quality. 

When the.'quantities and prices of the simples are given, 
to find the mean priceof the mixture compounded of them, 
the .process is called 

AllilGATlOST MEniA]:*. 

• ^ " 4 4' » 

1. if I mix 8 lbs. of sugar, wort^i 10 cents ^ pound, with 
10(lb8.) worth 15 cents a pound, what is I pound of the 
mixture worth'? 



ALLIGATION ALTJBRNATB. 251 

Eight pounds, at 10' cents a pound, are worth 10X8=80 
cents, and lOlbs^, at l5 cents, are woHh 15 X 10=150 cts.^ 
then 804-150=230 cts.,'the price -of the whole mixture, and 
8+10=18 lbs., the whole mixture ; then $2.30-M8 lbs.= 
12^- cts., tlie worth of 1 lb. of the mixture.- Hence the 

RULE. ' 

Multiply each quantity by its price, apd divide the jium 
of the products by the sum of the quantities. The quotient 
will be the rate of the cpmpound tequireid. 

2. A grocer mixes sugar, 5 lbs. at 6 cents, 8 lbs. at 5 cts., 
and 7 lbs. at 10 cents a pound. Whki is 1. pound pf the 
mixture worth t Answer, 7 cents. 

3. A farmer mixes 12 bushel^ of wheat, at $1.75 a bush- 
el, 8 bushels of rye at $(, and 6 bushels of corn at 80 cts. 
a bushel. What i$ a bushel of the mixture worth ? 

Answer, $1.30. 

4. A goldsmith melted together 12 lbs. of gold, 21 carats 
fine, 8 lbs. 20 carats fine, 9 lbs. 22 carats fine, and 7 lbs. 
18 carats fine. Of what fineness is the mixture ? 

Answer, 20J^ carats fine. 

5. A merchant mixed 8 gallons of wine, at 4 s. .2 d.' pQr 
gallon, with 10 gallons at 6 s. 5d., and 12 gallons at 8 s. 
4 d. per gallon. What is a gallon of the mixture worth ? 

Answer, 6 s. 7 d. , 

6. If 4 lbs., of tea, at 6 s. per lb., 8 lbs. at 5 s., and 6 lbs. 
at 3 s., be mixed together, what is^l lb. of the mixture 
worth? . . Answer , i^ shillings. 



ALLIGATION ALTERNATE; 

Alligatioi^ Alternate is when the prices of the- simples 
to be ' mixed, and the m^an rate are given, to find what 
quantity of each is be taken at a givisn fate. .*^ 

1. 1 have corn at 50 cents a bushel, and oats at 30 cents 
a bushel, which 1 would mix, so that the mixture may be 
worth .40 cents a busheK ^ What quantity of e^ph must be 
taken ?^ ^ 

It is evident that equal quantities of each must betaken, 
for the price of the corn exceeds the mean rate as much as the 
price of the 6ats falls short of it, which is 10 cts. in each case. 
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We fisd, also, that the whole.mtxture, which nSO boahels, 
at the mean .rate, 40 ceota a biiahel, equala.the price of 10 
bushels of oats at 00, and 10 bushels of com at 50 cents a 
bushel. 

RULE. 

1. Reduce the. rat^ of all the simples to the same de- 
nomination, and write them in a column under e^ch other, 
and the mean rate on the left hand. 

II. Connect the rate of eicfi simple, which is less than 
the rate of the compound, with one that is greater, and 
each that is greater with one that is less. 

m. Write the difference (^tween each rate, and that 
of the compound against the number with which it is con- 
nected. Then, if only one difference stand against any 
rate, it will express the relative quantity to be taken of that 
rate ; but if more than one, their sum will express that 
quantity. 

£XAMPLES. 

2. A farmer has wheat at 91.50, rye at 91.00, corn at 
90, and oats at '40 cents a bushel*, which he mixes so that 
the miiture is woi;th 95 cents a bustiel. What quantity of 
each does he take ?, 

Operatum* 

bushels. 

55*) Or r 1-50 




I VAns. 05 -{ 
55J 




Ans, 



By linking .the price of the different sitpples, as above, 
their quantities are mutually mixed, and the portion taken 
of each depends upon the manner of linking them. In the 
first operation, the price of the Wheat, which is greater than 
the mean price, is linked with the price of the^ oats, which 
is less. The price of the wheat is found to be asf much 
greater than the mean rate, as x\^ price of the oats is less ; 
therefore an equal quantity of each i^ taken* The same is' 
ftrae of the corn and oats. In the second operation, the 
price of the wheat is linked with the price of the corn. The 
difference between the price of the wheat and the mean 
rate, ia 65, and the difference' between the price of the corn 
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and the meaD rate is 5. Hence, it appears that the less the 
difference between the price of a simple and the mean rate, 
the greater will be the quantity taken of that simple, and 
the greater the difference the less the quantity. 

3. A merchant has teas at 72 cents, at 62 cents, and 57 
x^ents a pound, which he would mix, so that the mixture 
may be worth 67 cents per lb. What quantity of each must 
be taken ? 

Operation. lbs. 

r 72—1- 10+5=15 ) 
67 { 62—1 5= 5 > Answer. 
( 57 



5= 5) 



The correctness of the above operation may be ascer- 
tained thus : The cost of 15 lbs. at 72 cents, is $10.^0, 
and the cost of 5 lbs. at 62 cents, is $3.10, and the cost of 
5 lbs. at 57 cents, is $2.85. Then the whole cost is 
$10.80+$3. 10+2.85=$ 16.75, which, divided by 25 lbs., 
$16.75-7-25zz:67 cents, the mean price of the mixture. 
Hence, it appears that Alligation Alternate is the reverse 
of Alligation Medial, and may be proved by it. 

4. A grocer mixes wines at 29 s.,24 s., 22 s., and 17 s. a 
gallon, so that the mixture is worth 23 s. per gallon. How 
much of each sort does he take ? 

C 1 gal. at 29 s. C6 gal. at 29s. 

1 , A J ^ gal. at 24 s. o ] J J I ' at 24 s- 

Ist Answer. < z. ^ i ^ oo 2d Answer. < ^ < «♦ oo 
I 6 gal. at 22 s. ] 1 ' at 22 s. 

[l gal. at 17s. (^6 • at 17 8. 

r 7 gal. at 29 s. 

o . i I 6 ' at 24 s. 

Sd Answer. ^^ ' at 22 s. 

[7 ' at 17 s. 

As many different answers may be obtained to questions 
in this rule as there are modes of linking the prices of the 
simples. Let the number of simples be what it may, and 
with how many soever each one is linked, since the price 
of one that is less than the mean rate is always linked with 
one that is greater, there will always be an equal balance 
of loss and gain between the two, and consequently an 
equal balance on the whole. 

5. It is required to mix brandy at 12s., wine at 9 s., <5i- 
der at 2 s., beer at Is., and water at Os. per gallon, so that 

V 



254 ALLIGATION ALTBRHATB. 

the mixtare maj be worth 78. per gallon. What quantity of 
each must be taken t 

13 gal. of brandy. 

5 wine. 

Answer, ^ 2 cider. 

5 beer. 

5 water. 

When the composition is limited in quantity, 

RULE. 

Find the proportion of each quantity as before ; then say, 
as the sum of the quantities * is to the given quantity * * 
•o is each of the differences I to the required quantity. 



EXAMPLES. 

6. Suppose a mass of pure gold, a mass of pure silver, 
and a mass which is a mixture of gold and silver, each 
weighing 9 oz. ; by immersing them in water, it is found 
that the quantity of water displaced by the gold is 5 ; by 
the silver 8, and by the mixture 7. What part of the mix- 
ture is gold, and what part silver ? 



o .Q. . fi : 3goid. 

^ . V . . ^2-6 silver. 
By a similar problem, Archimedes detected the fraud of 
the artist employed by Hiero, king of Syracuse, to make 
him a crown of pure gold. 

7. A druggist has medicines at 6d., 3d., 9d., and 4d. per 
oz., and would form a compound of 15 oz., worth 5 d. per 
oz. How much of each sort must he take? 

r 1|^ oz. at 6d. 

(_1{ 4d. 

8. A goldsmith would melt together gold of 13, of 14, of 
15, and of 21 carats fine, to form a composition of 35 oz. 
18 carats fine. What proportion of each must he take ? 

{5 of 13") 
5 ** 14 I 
20 '* 21 ] 

9. How many gallons of water, worth s. per gal., muat 
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be mixed with wine worth 12 s. per gal., so as to fill a cask 
of 20 gallons, and that a gallon of the mixture may be af- 
forded at 9s. per gallon ? 



^ f 5 ffal. water. 

Answer, { -kT ^ 

* \ 15 gal. wine. 



When one of the simples is limited to a certain quantity. 

RULE. 

Find the proportional quantities, or differences, as be- 
fore; then say, As the difference standing against the given 
quantity * is to the given quantity, * * so are the other 
differences severally I to the several quantities required. 



GXAMPIiES. 

10. A grocer mixes sugar at 9 cts., 12 cts., and 14 cts., 
with 16 lbs. at 15 cts. How much of each sort must he 
take, that the mixture may be worth 13 cts. per lb. ? 

r 9 — ,2 

l^^S 14—1 1 

1 15 '4 against the given quantity. 

{2 : 8 lbs. at 9 s.) 
1:4 " " 12 s. V Answer, 
1 : 4 " '• 14 s. ) 

11. A grocer would mix flour at $6, $5, $12 a barrel,- 
with 10 barrels at $11 a barrel. How much of each kind 
must he take, that the mixture may be worth $10 a barrel ? 

4 at $6 

Answer, { 2 " $5 } per barrel. 



r 4 at $6 ) 

•, < 2 " $5 S 
(8 "$12) 



12. How much water must be mixed with 100 gallons of 
brandy, worth 7 s. 6d. per gallon, to reduce it to 6 s. 3d. 
per gallon ? Answer, 20 gallons. 

13. A farmer would mix barley at 50 cents, oats at 30, 

with 20 bushels of rye at 60 cents a bushel. How much of 

each sort must he take, that the provender may be worth 

40 cents per bushel ? 

A j 60 bushels of oats and 

Answer, | ^0 bushels of barley, 
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DOUDECIMAL.S. 

This rale is principally used in measuring surfaces and 
solids. Calculations are generally made in feet, inches, or 
primes, seconds, thirds, fourths, and so on. These subdi- 
visions of the foot are made by a common divisor, 12, an 
inch being -j^ of a foot, a second ^ of an inch, or y^ of 
a foot, thus forming a descending series of a geometrical 
progression, whose first term is 1 , and the ratio 12. Hence 
the term duodecimal* It is derived from the Latin word 
duodecim, which signifies twelve. Duodecimals, then, are 
fractions of a foot, as may be seen by the following : 

TABLE L 

r inch, or prime, is ^ of a foot. 

r second is -^ of^ ^" 

V third is ^ oi^ of ^^ tVW " 

1"" fourth is tV of A of tV of iV- • jrrh^ " *' 
The marks ', ", '", "", placed over numbers, denote the 
denomination, and are called indices. In Multiplication 
of Duodecimals, the denomination of the product is denot- 
ed by the sum of the indices. That is, if inches be multi- 
plied by inches, the product will be seconds — thus, 2'X2' 
z=4". If inches be multiplied by seconds, the product will 
be thirds— thus, 2'X2"=4'",&c. 

TABLE n. 

12"" fourths make V" third, 

12"' thirds 1" second, 

12" seconds • 1' inch, or prime. 

12^ inches, or primes, I foot. 

MULTIPLICATION OF DUODECIMALS. 

1. How many square feet in a board, 11 feet 2 inches 
long, and 1 foot 4 inches wide ? 

Operation* 

Having written numbers of the same 11 2^ 
denomination under each other, as in 1 4' 

Multiplication of Compound Numbers, 

we commence with the feet in the mul- 11 2' 
tiplier, and say, once -^ is -^^ and 11 3 8^ 8" 

feet multiplied by 1, is 11. Proceed- 

ing to the next figure in the mul- 14 10' 8" Ans\c* 

dusiTioifi. 1. What are Duodecimals? 3. For what is the rule cbieflj 
mied? 3. What are the divisions of the foot? 



r 
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tiplier, which is 4 inches, or y*2", w® say, 4 times 2 are 8, 
but 4 is -^, and 2 is -^^ : therefore -^^X-^^^ih ^^ ^ ^^^*» 
or 8" seconds, which being less than 1 prime, we write it 
in the place of seconds, and proceed to the next figure in the 
multiplicand, which is 11. Multiplying 11 feet by ■^, we 
have llXife=4^f=3 feet 8' inches. Having written 8 in 
the place of inches, and 3 in the place of feet, we add the 
several partial products, and obtain 14 feet 10' 8'', the an- 
swer. By examining the foregoing operation, it will be 
seen, that the first product, being the product of inches by 
feet, is inches. The second product is the product of feet, 
and consequently is feet. The third product is the product 
of inches by inches ; the sum of the indices being two, it is 
12ths of an inch. The fourth and last is the product of 
feet by inches, and is 12ths of a foot. Therefore, to mul- 
tiply feet, inches, &c., by numbers of corresponding de- 
nominations, we have the following 

RULE. 

I. Write the several denominations of the multiplier un- 
der the corresponding denominations of the multiplicand. 

IT. Multiply first the lowest denomination in the multi- 
plicand by the highest in the multiplier, observing to carry 
1 for every 12 from a lower to a higher denomination. 

It is to be remembered, that the denomination of the 
product of two numbers is denoted by the sum of the in- 
dices. 



EXAMPLES. 

2. How many square feet in a marble slab, 5 feet 7 
inches in length, and 4 feet 8 inches in breadth ? 

Operation, 

5 r 

4 8' 



22 4' 

3 8' 8 



^/ 



ft. 26 0' 8", Answer. 

3. How many square feet in a room, 15 feet 8 inches in 
length, and 14 feet 9 inches in breadth ? 

Answer, 231 fl. 1 in. 

4. What is the product of 15 ft., 2' 6"X20 fl. 3' 7" f 

V2 
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5. How many solid feet in a block 4 ft. 8' long. 3 ft., 6' 
wide, and 2 ft., 9' thick ? Answer, 44 ft. ir. 

NoTx. The solid contents may be foand by multiplying the length by the 
breadthi and that product by the thickness. 

6. How much wood in a load 9 ft. S' long, 8 ft. 7' wide, 
and 3 ft. high ? Answer, I cord, 120 ft., IT. 

7. How many square feet in a stock of 20 boards, 13 ft. 
ir long, and 1 ft. 7' wide ? Answer, 440 ft. S' 4". 

8. How many feet of flooring in a room 30 feet 6 inches 
long, and 19 feet 5 inches in width ? 

Answer, 592 ft. 2' 6". 

9. How much wood in a cubic pile, 12 feet 3 inches on 
each side, and what will it be worth at $4.25 per cord ? 

Answer to the last, $61,035. 

10. How many square yards in the walls of a room, 14 
feet 8 inches long, 11 feet 6 inches wide, and 7 feet 11 in. 
high ? Answer, 46 yds. ft. O' 4" 10^'' 8'^^'. 

11. How many cord feet in a pile of wood 38 feet long, 
7 feet 2' wide, and 4 feet 7' in height ? 

Answer, 78 cord feet, 1 in. 7" 9". 

12. How many cord feet in a load of wood, 8 feet long, 
3 feet 6 inches high, and 4 feet 5 inches wide. 

Answer, 7 cord feet ; 11 solid feet 8 in. 

13. How much wood in a load 9 feet long, 3 feet 4 in. 
wide, and 2 feet 6 inches high ? 

Answer, 4 cord feet; 11 solid feet. 

Note. Many mechanics and suireyors take dimensions in feet and ifecMiai 
parts. This method is preferable, inasmuch as by it the calculations of the arti- 
ficer are rendered more simple and easy. For such, it is convenient to have a 
rule, or scale, four feet long, divided into feet, and each foot into ten equal parts 
One foot, on one end of the rule, should be divided into one hundred equal parts. 
The former division will be lOths, and the latter lOOths of a foot. Dimensions 
taken by this rule are calculated the same as other decimal fractions. 

14. How many square feet in a board 20.5 in length, 
and 1.8 in width ? Answer, 36^ feet. 

15. How much wood in a pile 40.5 in length, 5.4 in 
width, and 6.2 in height, — and what will it be worth at 
$3.75 a cord ? Answer to the last, $39.724-|-. 

16. What will be the cost of a marble slab, 13.9 feet in 
length, and 2.1 feet in width, at $1.18 per square foot? 

Answer, $34,444. 
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MENSURATION. 

1. Mensuration of Surf (ices, 

DEFlP^lTIOxNS. 

I. A point is a small dot ; or, mathematically considered, is that 
which has no parts, being of itself indivisible. 

3. A line has length but no breadth. 

3. A superficies, or surface, called also area, has length and breadth, 
but no thickness. 

4. A solid has length, breadth, and thickness. 

5. A right line is the shortest that can be drawn between two 
points. 

6. The inclination of two lines meeting one another, or the open- 
ing between them, is called an angle. 

7. If a right line fall upon another riffht line, so as to incline to 
neither side, but make the angles on each side equal, then those an- 
gles are called right angles, and the line is said to be perpendicular 
to the other tine. 

8. An obtuse angle is greater than a right angle. 

9. An acute angle is less than a right angle. 

10. A circle is a round figure bounded by a single line, in every 
part equally distant from some point, which is called the centre. 

II. The circumference, or periphery of a circle, is the bounding 
line. 

12. The radius of a circle is a line drawn from the centre to the 
circumference. Therefore, all radii of the same circle are equal. 

13. The diameter of a circle is a right line drawn from one side of 
the circumference to the other, passing through the centre ; and it 
divides the circle into two equal parts, called semi>circles. 

14. The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees ; and each degree into 60 equal 
parts, called minutes ; and each minute into 60 equal parts, called 
seconds ; and these into thirds, &c. Hence a semi-circle contains 
180 degrees, and a quadrant 90 degrees. 

15. An arc of a circle is any part of the circumference. 

16. A chord is a right line drawn from one end of an arc to an- 
other, and is the measure of the arc. The chord of an arc of 60 de- 
CTees is equal in length to the radius of the circle of which the are 
IS a part. 

17. The segment of a circle is a part of a circle cut off by a 
shord. 
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18. A sector of a circle is a space contained between two radii and 
an arc less than a semi-circle. 

19. Parallel lines are such as are equally distant from each other. 

20. A triangle is a figure bounded by three lines. 

21. An equilateral triangle has its three sides eqtial in length to 
each other. 

22. An isocles triangle has two of its sides equal. 

23. A scalene triangle has three unequal sides. 

24. A right angled triangle has one right angle. 

25. An obtuse angled triangle has one obtuse angle. 

26. An acute angled triangle has all its angles acute. 

27. Acute and obtuse angled triangles, are called oblique angled 
triangles, or simply oblique triang^les ; in which the lower side is 
called the base, and the other two, Tegs. 

28. In a right angled triangle the longest side is called the hypo- 
thenuse, and the other two, legs, or base and perpendicular. 

Note. The three angles of every triangle being added together 
will amount to 180 degrees ; consequently the two acute angles 
of a right angled triangle amount to 90 oegrees, the right angl« 
being also 90. 

29. The perpendicular height of a triangle is a line drawn from 
one end of the angles perpendicular to its opposite side. 

30. A square is a figure bounded by four equal sides, and contain- 
ing four right angles. 

31. A parallelogram, or oblong square, is a figure bounded by four 
sides, the opposite ones being equal and the angles right. 

32. A rhombus is a figure bounded by four equal sides, but has its 
angles oblique. 

33. A rhomboid is a figure bounded by four sides, the opposite 
ones being equal, but the angles oblique. 

34. The perpendicular height of a rhombus or rhomboides, is a 
line drawn from one of the angles to its opposite side. 

35. A trapezoid is a figure bounded by four sides^ two of which 
are parallel, though of unequal lengths. 

36. A trapeze, or trapezium, is a figure bounded by four unequal 
sides. 

37. A diagonal is a line drawn between two opposite angles. 

38. Figures which consist of more than four sides are called poly- 
gons ; if the sides are equal to each other they are called regular po- 
lygons, and are sometimes named from the number of their sides, as 
pentagon, or hexagon, a figure of five or six sides, &c. If the sides 
are unequal, they are called irregular polygons. 
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The area of a figure is the space contained between the 
bounding lines of its surface, without regard to thickness. 
The area is reckoned so many square inches, square feet, 
square yards, or square rods, &^c. 



To find the area of a square^ or parallelogram. 

Rule. Multiply the length by the breadth, or perpen- 
dicular height, and the product will be the area. 

1. How many square rods in a field 28 rods on each 
side ? 28 X 28=784 rods, Answer, 

2. What is the area of a square field, one side of which 
is 25.35 chains ? Answer, 642.622 chains. 

3. What is the area of a field 30.5 chains in length, and 
24.5 in width ? Answer^ 747.25 chains. 

4. How many square feet in a board 18.8 feet long, and 
2.7 feet wide ? Answer ^ 50.76 feet. 

5. How many acres in a rectangular piece of ground, 
64 rods long and 24 rods wide ? Answer ^ 9f acres. 



To find the area of a triangle. 

Rule. Multiply the perpendicular by the base, and one 
half the product will be the area ; or, multiply the base by 
half the perpendicular height^ and the product will be the 
area. 

1. What is the area of a triangle whose base is 20 feet, 
and whose height 18 feet ? 

18X20=360-^2=180 feet. Answer, 

2. What is the area of a triangle whose base is 55 rods, 
and its height 24.6 rods ? Answer^ 676.5. 

3. How many feet of boards will it take to cover the 
gable end of a barn, 38 feet wide, the height from the beam 
to the top being 12.5 feet? Answer^ 237,5 feet. 

When the three sides of a triangle are known, the area 
may be found by the following 

RULE. 

Add together the three sides, and from half their sum 
subtract each side separately ; multiply the half sum and 
the remainders together continually, and the square root of 
the product will be the area. 
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4. What is the area of a triangle whose three sides are 
14, 12 and 8 rods ? 

14-1-12+8=1:34-^2=17, the half sum : then, 
17 17 17 
14 12 8 



Rem. 3 X 5 X 9X17=2295 : then V2295=47.9-|- rds. 

5. The three sides of a triangle are 6, 8 and 10 chains. 
What is the area ? Answer, 24 chains. 



Tojind the area of a trapezoid. 

Rule. Multiply h^lf the sum of the two parallel sides 
by the perpendicular distance between them, and the pro- 
duct will be the area. 

1. What is the area of a piece of land that is 30 chains 
long, 20 chains wide at one end, and 18 chains at the 
other ? 20+18=38-^2=19, the half sum of the two 

sides : then 19X30=570 chains. Answer, 

2. What is the content of a board, 10 feet long, 10 inches 
wide at one end, and 2 feet 10 inches at the other? 

Answer, 18J feet 

3. What is the area of a hall, 40 feet long, and at one 
end 30 feet, and at the other 24 feet wide ? 

Answer, 1080 feet. 

4. How many acres in a farm 300 rods long, 80 rods 
wide at one end, and 60 at the other ? 

Answer, 131 acres, 40 rods. 



To measure any irregular plane Jigure. 

RULE. 

The whole may be divided into triangles, and measured 
separately. The sum of the area of the triangles will be 
the area of the whole. 



Of the Circle. 

The circumference of a circle is found by calculation 
to be about 3^ times the diameter, or more accurately by 
decimals, as 1 is to 3.1416, or as 113 is to 355, so is the 
diameter to the circumference. Hence, if the diameter is 
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giveD, to find the circumference, it may be found by multi- 
plying the diameter by 3f, or by 3.1416, or as 113 is to 
355, so is the diameter to the circumference. 

1. What is the circumference of a circle whose diameter 
is 42 feet ? 

42X3f=132 ft. ; or 42X3.1416=131.9472 feet ; 
or 113 : 355 : : 42 : 131.946+ feet. 

By reversing the foregoing, the diameter may be found, 
the circumference being given. 

2. If the circumference of a circle be 132 feet, what is 
the diameter ? 132-7-3|=42 feet. Answer. 

3. Suppose the diameter of a circular pond to be 121 
rods, what is the circumference ? ^ 

Ansufer, 380.28+ rods. 

4. If the circumference of a circular field be 198 rods, 
what is the diameter ? Answer, 63 rods. 

5. What is the diameter of a tree, whose circumference 
is 9^ feet? Answer, 3 feet. 

6. Suppose the circumference of the earth to be 25000. 
8528 miles, what is the diameter ? Answer, 7958 miles. 

7. The diameter of the earth being 7958 miles, what is 
the circumference? Answer, 25000.8528. 



Tojind the area of a circle, 

RULE. 

Multiply half the diameter by half the circumference; 
the product will be the area. 

1. What is the area of a circular grove, whose diameter 
is 147 rods, and circumference 462 rods ? 

Answer, 462—2 X147-T- 2= 16978J rods. 

2. What is the area of a circle whose diameter is 28, 
and the circumference 88 rods 1 Answer, 616 rods. 

3. How many square rods in a circle whose circumfe- 
rence is 63, and the diameter 20 rods ? 

Ansxoer, 315 rods. 



The diameter given, tojind the area. 

Rule. Multiply the square of the diameter by .7854, 
and the product will be the area. 

1. What is the area of a circle whose diameter is 28 
rods ? 28 X 28 X .7854=615.7536 rods, Answer. 
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2. What 18 the area of a circle whose diameter is 59 
rods ! Answer, 2733.9774 rods. 

The circumference given, to find the area. 

Rule. Multiply the square of the circumference bj 
.07958, and the product will be the area. 

1. What is the area of a circle whose circumference is 
46 rods? 46X46X079581=168.39128 rods, Answer. 

2. What is the area of a circle whose circumference is 
44 rods? Answer, 154.06688 rods. 



To find the area of an oval, or ellipsis. 

Rule. Multiply the longest and shortest diameters to- 
gether, and the product by .7854. The last product will 
be the area. 

1. What is the area of an oval, whose longest diameter 
is 7 feet, and the shortest 5 feet ? 

7 X5X. 7854=27489 feet, Answer. 

2. What is the area of an oval, whose longest diameter 
is 15, and the shortest 13 feet ? Answer, 153.153 ft. • 



To jind the area of a globe, or sphere* 

Rule. Multiply the circumference by the diameter. 
The product will be the area. 

1. What is the area of a globe, whose circumference is 
44 feet, and the diameter 14? 44X14=616 ft., ^ns. 

2. How many square inches in the surface of a ball, 1 
inch in diameter ? Answer, 3.1416 inches. 

3. How many square miles in the surface of the earth, 
allowing its circumference to be 25000 and its diameter 
8000 miles. Answer, 200000000 miles. 



'm^c&h 
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Cfiven the chord, of an arc, and its height, to find the 
diameter of a circle, of which the arc is a part. 

RULE. 

Divide the square of half the chord by the height, and 
the quotient^ added to the height, will be the diameter re- 
quired. 

1. Given the chord, B D, 
287, and the height, € E, 78 
feet, to find the diameter, A C. 

Operation* 




287-r2=143.5, and 143.52= 
20592.25, and 20592.25-^78 o 
z=264, and 264+78=342, the 
required diameter. 



2.. Given the chord 178, and the height 257 yds., to find 
the diameter. Answer, 287.821 yards. 

3. Gtven the chord 843, height 648 links. 

Answer, 922.17 links. 

4. Given the chord 40, height ]2yards, to find the diame- 
ter.- Answer, 45J yards. 

5. Given the chord 560, height 45 links, to find the 
diameter. Answer, 1787f links. 



(riven the radius and number of. degrees in an arc of a 
circle  to find the length of the arc. 

Rule. Multiply the radius by the number of degrees 
in the arc, and by .0174533. ^ 

Or find the circumference, multiply it by the degrees, 
ghd divide by 360O. 

1. Required the -length of 
an arc, A C, of 67** , in a cir- 
cle of which the radius, A B, 
is 38 feet. Q 




UiaimMor. IJ 

O* Tar Operation, see next page. 



W 
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Operation. 
.0174533X57X38=37.8038478 feet. Answer. 
2. What 18 the length of an arc of 19^ 37, the radius 
being 98 yards ? 

Answer, 0174533X190.617X98=33.553 yards. 
a What is the length of an arc of 83^ 24\ radius 32 
pole« T Answer, 1 furlong, 6 poles, 3 yards 6.72 inches. 

4. What is the length of an arc of 150^, radius 19 ells. 

Answer^ 49 ells, 27 inches. 

5. What is the length of an arc of 17^ 50", radius 178 
miles ? Answer, 55 miles, 3 fiirlongs, 8 poles, 4^ yards. 

To find the area of a sector of a circle. 

Rule 1. If the length of the arc be known, multiply 
half the arc by the radius^ or the arc by hedf the radius. 

Rule 2. If the angle of the sector be given, find the 
length of the arc, and proceed as before. 

1. What 18 the area of a sector, of which the arc is 79, 
and the radios of the circle 47 yards ? 

Answer, -^=39.5 and 39.5X47=1856.5 square yards. 

2. What is the area of a sector, of which the arc is 17 
feet, 5 inches, and the radius 22 feet? 

Answer, 191.583 square feet=21 yards, ^2.583 feet. 

3. What, is the area of a sector, of which the angle is 
1270 16', the radius 133 feet ^ 

Answer, 1 rood, 32 poles, 4.845 yards. 

Note* The area of the circle is 55571.63245; and this 
multiplied by 127^, and divided by 360=19645.60+. 

4. What is the area of a sector, of which the angle is 
27 degrees, the radius 97 miles ? 

Answer, 2216.95 milels. 

5. What is the area of a sector, of which the angle is 
137® 20^, the radius 456 links? 

Answer, 2 acres, 1 rood, 38 poles, 21.9 yards. . 

6. What is the area of a sector, of which the arc is 156 
yards, the radius 478 feet ? 

Answer, 3 roods, 16 poles, 28 yards, 6 feet. 

To find the area of a ting contained by two concentric 

circles. 

NoTB. Conuntric means hating Uie same centra. 

Rule. Multiply the sum of the diameters by their dif- 
ference, and that product by .7854. 
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1. Required the area of the .-• ^r*''T*^x 
ring A B C— D E F, of which the / ^--— ^^ \ A 
diameters are 10 and 6, or O C, 5, / / ^ \ 

and OF, a feet. r< V ^ '^ ^ 



_ I 

\ i I 



Answer, 10+6=16, and 10—6 \ \ 
=4,then 16X4X.7854=50.2656 \ ^-. ,"' / 

feet. . '^. -'13^ ."B 

'*—_ — -' 

2. What is the area of a ring, of which the dilimetere 
are 72 and 48 feet ? 

Answer, 2261.952 square feet==8 rods, 9^ yards. 

3. Required the area of a ring, of which the diameters 
are 314 and 256 yards. 

Answer, 5 acres, 1 rood« 18 poles, 10 yards, 7.42 feet 

4. What is the area of a ring, of which the diameters 
are 246 and 228 inches? Answer, 46 feet^77 inches. 

To find the area of a space hounded on one side hy a curve 

line. 
Rule. Let perpendiculars be erected upoathe base,. so 
numerous that the part of the curye between any two near- 
est to one another shall differ ^ut little from a straight ]iii6k 
Then add the perpendiculars at the extremities of the biise, 
if there aire any, and to half the sura add the remaining 
perpendiculars. Multiply the sum by the base, and divide 
the product by the number of parts into which the base is 
divided by the perpendiculars : the quotient will be tiie 
area, nearly, 

1. Suppose the perpendicu- 
lars at the extremities of the base 
to be 10 and 16, and the others d^ 
to be 11, 14, 16, and the base 
to be 20 feet. 

Operation, j^ a B t D 

10+16—13 and 13+11+14+16=54; and 64X20-r4 

=270 square feet, the area. 

2. A curve-lined space meets the base at one of ita ex- 
tremities, and the perpendicular at the other extremity is 
96 ; the other perpendicular at the extremity is 96; the other 
perpendiculars are 63, 70, 64, 51, 38^ 25, and the baae 
325 links. What is the area ? 

Answer, 17596f' square links. 
Perpenciiculars were raised from the base to a curve ; 
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those at the ends m^tt 364 and 578, the others were 396, 
418, 453 512, 554 links, and the' base 1260 links. What 
is the area 7 

Answer, 5 acres, 3 roods, 22 poles, 4 yards, 3.2 feet. 

A curve meets the base at one extremity ; the base is 
2964; the perpendicular, at the other extremity, 758, and 
the others are 642, 587, 524, 432, 417, and 335 links. 
What is the area ? Answer, 1 119860^ links=ll acres, 31 
poles, 23.5 yards. 



MEINSURATION OF SOLIDS. 

The Mensuration of Solids includes the mensuration 
of all bodies which have length, breadth and thickness. 

DEFINITIONS^. 

1 . Solids are figares. haying length, breadth, and thicknew. 

2. A prism is a solici, whose ends are any plane fibres, which are 
equal and similar, and its sides are ]>arayeiogramB. 

Note. A prism is c.alled a triangular prism, when its ends are tri- 
angles; a square prism, when its ends are squares; a pentagonal 
pnsm, when its ends are pentagons ; and so on. 

3. A cube is a square prism, haying six sides, which are all squares. 

4. A parallelopioed is a solid, haying six rectangular sides, eyery 
oppo^te pair of.wnlch are equal, and parallel. 

5. A cylinder is a round prism, haying circles for its ends. 

6. A pyramid is a solid, haying any plane figure for a base, and its 
■ides are triangles, whose vertices mee> in a point at the top, called 
the vertex of the pyramid. 

7. A cone is a round pyramid, haying a circular base. 

6. A sphere is a solid, bounded by one continued convex surface, 
eveijr point of which is equally distant from a point within, ciUled 
the centre. The sphere may be conceived to be formed by the revo- 
lution of a semicircle about its diameter, which remains fixed. 

A hemisphere is half a sphere. 

9. The segment of a pyramid, sphere, or any other solid, is a part 
cut off the top by a plane, parallel to the base of that figure. 

10. A frustrum is the part that remains at the bottom afler the seg- 
ment is cut off. 

11. The sector of a sphere is composed of a segment less than a 
hemisphere, and of a cone, having the same base with the segment, 
find its vertex in the centre of the sphere. 

12. The axis of a solid is a line drawn from the middle of one end 
to the middle of the opposite end ; as between the opposite ends of a 
prism. The axis of a sphere is the same as a diameter, or a line pass- 
mg through the centre, and terminating at the surface on both sides. 

13. The height, or altitude of a solid, is a line drawn from its ver- 
tex, or top, perpendicular to its base, 
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To find the soHdity of a cube. ~ 

Rule. Mtiltipjj the length, breadth and thickness to- 
gether, and the product will be the area. 

1. If the length of one side of a cubical bh>ck be 14 
inches, what is its solidity ? 

. 14X 14X1 4=2744 inches, Anmer. 

2. How many cubical feet in a mound, each side of 
which is 25.5 feet ? Answer, 16581.375 feet. 

3. How many solid feet will be occupied by 21 chests, 
which are each^ feet 8 inches every way ? 

Answer, 720.89-^. 

To find the. solidity of a prism, or tylinder. 

Rule. Find the area of the endf and multiply it by the 
length. The product will be the area. 

1. What is the solidity of a prisip, the area of whose 
end is 2.6 feet, and whose length is 16 feet? 

2.6X 16=41.6 feiBt, Answer. 

2. How many solid feet in a round log, 28 inches in di- 
ameter, and 15 feet in length t Answer, 64.410 feet 

To find the side of the largest stick of timber that can be 

hewn from a round log. 
The circle, PEON, represents the end of a round stick 
of timber ; A B C D, a circumscribed square, and PEON 
an inscribed square. It will be perceived, that the square, 
ABC D, is double the square, PEON. But the square, 
A B C D, is equal to the square of P O, the diameter of 
the circle ; but P O is equal to P ar\-aO=iV a-\-a E. Now 

P €?\-a E2=P'E2, the side of the largest inscribed square. 
Hence the 

Rule. Extract the square 
root of double the square of half 
the diameter at the smallest end 
of the sticky for 4ke side of the 
stick wh^n squared. 

1. What will be the side of 
the largest stick of square tim- 
ber which can be h.ewn from a 
round log, 18 inches in di^nieter 
at the smallest end ? 

V9X 9X2=12.727+ inches. Answer. 

2. The diamc^r of a log at the smallest end is 24 

W2 
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inches. What will be the side of the largest stick of timber 
that can be hewn from it 7 AnstDer, 16.97-|- inches. 

To jind the solidity of a pyramid^ or cone. 

Rule. Multiply the area of the base by ^ of the height, 
and the product will be the area. 

1. What is the content of a cone whose height is 21 
feet) and the diameter of the base 9.5 feet ? 

9.6X9.5X7854X21—3=496.176 feet, Answer. 

2. How many solid feet in a cone whose height is 48 
feet, and whose diameter at the base is 13 feet t 

Answer, 2123.7216 feet. 

3. What is the solid content of a triangular pyramid, 
whose height is 78 feet, and the sides of its base 13.14 and 
15 feet ? Answer, 2184 feet. 

To find the solid content of a globe, or sphere. 

Rule. Multiply the cube of the diameter by .5236, or 
multiply the square of the diameter by ^ of the circumfe- 
rence. 

1. What is the solidity of a ball, 9 inches in diameter ? 

9X9X9X5236=381.7044, Answer. 

2. What is the solidity of a globe, whose diameter is 13 
inches 1 Answer, 1 150.3492 inches. 

3. What is the solid content of the earth, its circumfe- 
rence being 25000 miles ? Ans., 26385814912 miles. 



OAUGINO. 

Gauging is the art of measuring all kinds of vessels, 
such as pipes, hogsheads, barrels, &rC. 

RULE. 

Add the square of the head diameter to the square of 
the bung diameter ; multiply the sum by the length, and 
the product by .0014, for ale gallons, or by .0017, for wine 
gallons. 

1. What is the content of a cask, whose diameters are 

18 and 26 inches, and its length 38 inches? 26x26-f 

18X18X38=38000 ; then 38000 X-OOl 7=64.6 wine mea- 
sure. 38000 X '00 14^53.2 gallons, beer measure. 

2. How many wine gallons will fill a cask 50 inches in 
length, bung diameter 38, head diameter 30 inches ? 

Answer, 199.24 gallons. 
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MBASURINO GRAIN, &c. 

When tk^ grain is heaped in the form of a cone* 

Rule. Measure the perpendicular height of the 'heap, 
and also the slanting height, from the top to the floor, in 
inches ; then multhply the difference of the squares of those 
two heights by the perpendicular height, and this product 
by .0005. The last product will be the content in bushels. 

1. How many bushels in a parcel of wheat heaped in the 
form of a cone ; the perpendicular. height being 40 inches, 
and the slanting height 90 inch^ ? 

The square of 90=8100 

The square of 40=1600 



6500, difference of squares. 
40, perpendicular height. 



260000 
.0005 



130:0000 bushels. Answer. 
2. What number of bushels in a conical heap of rye, 
the perpendicular height being 35 inches, and the Planting 
height 65 inches ? Ansioer^ 52.5 bushels. 

When grain is heaped against the side of the ham. 

Rule. Multiply the difference of the squares of the 
heights by one half of the perpendicular height, and this 
product by .0005. The result will be the content in bushels. 

1. How many bushels of oats are in a heap, the perpen- 
dicular height being 30 inches, and the slanting height 60 
inches ? Ansteer^ 20.25 bushels. 

2. How many bushels of beans are in a heap, the per* 
pendicular height being 25 inches, and the slanting height 
50 inches ? 



When grain is heaped in the comer of the barn^ 

Rule. Multiply the . difference of the squares of the 
heights by one fourth of the perpendicular height, and this 
product by .0005. The result will be the content in bush- 
els. 

1. Required the number of bushels of grain heaped in 
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the corner of the barn ; the perpendicular height being 40 
inches, and the slanting height 70 inchest Ans., 16.5. 

2. How many bushels of barley in the corner of a box, 
the perpendicular height being 24 inches, and the slanting 
height 36 inches 7 iinssner, 2.16 bushels. 



TONNAGE OF VESSELS. 

CARPENTERS' RULE. 

For single decked vessels, multiply the length and 
breadth, at the main beam, and depth in the hold, together, 
and divide the product by 95, and the quotient is the tons. 

But for a double decked vessel, take half of the breadth 
of the main beam, for the depth of the hold, and proceed 
as before. 

1. What is the tonnage of a single decked vessel, whose 
length is 67 feet, breadth 24 feet, and depth 12 feet? 

Answer J 203^ tons. 

2. What is the tonnage of a double-decked vessel, whose 
length is 80 feet, and breadth 30 feett Ans. 37S4f tons. 

GOVERNMENT RULE. 

" If the vessel be double decked, take the length thereof 
from the fore part of the main stem to the afler part of the 
stern post, above the upper deck ; the breadth thereof at 
the broadest part above the main wales, half of which 
breadth shall be accounted the depth of such vessel, and 
then deduct from the length -| of the breadth ; multiply 
the remainder by the breadth, and the product by the 
depth, and divide this last product by 95, the quotient 
whereof shall be deemed ,the true contents, or tonnage of 
such ship or vessel ; and if such ship or vessel be single 
decked, take the length and breadth, as above directed, de- 
duct from the length f of the breadth, and take the depth 
from the under side of the deck plank to the ceiling in the 
hold, and then multiply and divide as aforesaid, and the 
quotient shall be deemed the tonnage.'' 

1. What is the government tonnage of a single decked 
vessel, whose Length is 90 feet, breadth 40 feet, and depth 
in the hold 12 feet ? Amteer, 333^ tons. 
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MECHANICAL POWERS. 

That body which communicates motion to another, is 
called a power; the body which receives the motion is 
called the weight. 

The mechanical powers are six : The Lever, the Wheel 
and Axle, the Pulky, the Screw, the Inclined Plane, and 
the Wedge. 

OF THE L.EVER. 

The Ipver is a bar, mova- 
ble about a fixed point, call- 
ed its fulcrum, or prop. It 
is, in theory, considered an 
inflexible line, without weight. 
There are several kinds of lever used in mechanics. The 
more common kind is that which is here shown. 

It is a principle in mechanics , that the power is to the 
weight as the velocity/ of the weight is to the velocity of the 
power, 

To find what weight may he balanced by a given power. 

Rule. As the distance between the body to be raised, 
or balanced, and the fulcrum, or prop, is to the distance 
between the prop and the point where the power is applied, 
so is the power to the weight which it will balance. 

1. If a man, weighing 160 lbs., rest on a lever 10 feet 
long, what weight will be balance on the other end, sup- 
posing the prop to be 1 foot from the weight 1 

1:9:: 160:1440 lbs., Answer. 

2. If a weight of 1440 lbs. were to be raised by a lever 
10 feet long, the prop being 1 foot from the weight, what 
power must be applied to the other end, to balance the 
weight ? Answer y 160 lbs. 

3. At what distance from the prop must a power of 160 
lbs. be applied, to balance 1440 lbs. 1 foot from the prop? 

Answer^ 9 feet. 

4. At what distance from a weight of 1440 lbs. must a 
prop be placed, so that a power of 160 lbs., applied 9 feet 
from the prop, may balance it? Answer^ 1 foot. 



il* THE POLLEY. 

or THE WHKEL. AND AXLE. 

The vheel and ixle are here 
represented with the weight 
attached to the circumference 
of the axle, and ihe^ower ap- 
plied to the circumference of 
the wheel. The principle of 
the lefer is employed in the 
wheel and axle. 

Rdlb. Ab the diameter of 

the axle ia to the diameter of 

the wheel, so is the power 

applied to the wheel, In the 

weight suspended on the axle. 

I . If the diameter of the axle be 6 inches, and that of the 

whed be 60 inches, what weight applied to the wheel will 

balance 10 lbs. on the axle 1 60 - 6 : : 10 : 1 lb., Ans. 

3. If the diameter of the wheel be 60 inches, what must 
be the diameter of the axle, so that 1 lb. on the wheel may 
balance 10 lbs. on the axle ? Ansvier, 6 inchetu 

3. If the diameter of the axle be 6 inches, what must be 
the diameter of the wheel, so that 10 lbs. on the axle may 
balance I lb. on the wheelT Ansacr, 60 inches. 

THE PUI.LEY. 

The pulley is a small wheel, 
movable about its axis by 
means of a cord, which passes 

When the axis of a pulley is 
fixed, the pulley only changes 
the direction of the power ; 
if movable pulleys are used, 
an equilibrium is produced, 
when the power is to the 
weight as one to the number 
of ropes applied to them. If 
each movable pulley has its 
own rope, each pulley will be 
double the power. 
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The tmntber of mmable pulleys and Ike poaer given, to 
find what weight may be raisid. 

Rule. As 1 is to twice the number of movable pulleys, 
BO ia the power to the weight. 

1. What weight would balance a power of 45 lbs., appli- 
ed to a cord that runs ovut 3 movable pulleys I 

2. If a cord, which runs over 2 movable pulleys, be at- 
tached to an axle, 3 inches in diameter, the wheel of the 
axle being 28 inches in diameter, and a power of 10 pounds 
be exerted at the circumference of the wheel, what weight 
would be raised under the pulleys? 

Thus, 3 : 28 : : 10X3X2 : 660 IbB., Answer. 



OP THE SCREW. 

Tub screw ia a spiral thread, 
or groove, cut round a cylin- ^ 
der, and every where niakiuj^ 
the same angle with the length 
of the cylinder. 

The power ia to the weight 
which is to be raised, as thi 
distance between two contig 
uoua threads of the screw i 
to the circumference of a cir 
cle, described by the power ap- 
plied at the end of the lever. 

RULE. 

Multiply twice the length of the lever by 3.1416, which 
will give the circumference of the circle ; then say, as the 
circumference is to the distance between the threads of the 
acrew, so is the weight to be raised, to the power which 
will raise it. 

I. The threads of a screw are 1 inch asunder ; the lever, 
by which it ia turned, is 30 inches long, and the weight to 
be raised ia 1 ton^2240 lbs. What power must be appli- 
ed to turn the screw I 30X3— 60,and 60x3.1416= 
186.496 inches, the circumference. Then 188.496 I 1 I 
: 2240 : 11.88 lbs., Answer. 
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3. If the lever be 30 inches, the circumference of the 
circle described by the power 188.496, the threads of the 
screw 1 inch asunder, and the power 11.88 lbs., what 
weight will be raised? Ans%oer, 2240 lbs. 

3. If the weight be 2240 lbs., the power 11.88 lbs., and 
the lever 30 inches in length, what is the distance between 
the threads of the screw ? Answer ^ I inch. 

4. If the power be 1 1.88 lbs., the weight 2240 lbs., and 
the threads 1 inch asunder, what is the length of the lever ? 

Answer^ 30 inches, nearly. 



INCLINED PLANE. 

An inclined plane is a 
plane which makes an acute 
angle with the horizon. 

To find the potoer that 
will draw a weight up an 
inclined plane — 

Rule. As the length of 
the plane is to the perpendi- 
cular height of the plane, so is the weight to the power. 

1. An inclined plane is 40 feet in length, and 8 feet in 
perpendicular height. What power is sufficient to bal- 
ance a weight of 2000 pounds ? Ans.^ 400 lbs. 

2. A certain rail-road, 200 rods in length, has a perpen- 
dicular elevation of 20 feet. What power is sufficient to 
sustain a train of cars weighing 100,000 pounds ? 

Answer, 606^. 




THE WEDGE. 

The wedge is composed of two inclined planes, whose 
bases are joined. 

When the resisting forces, and the power which acts on 
the wedge, are in equilibrium, the weight will be to the 
power as the height of the wedge to a line drawn from the 
middle of the base to one side, and parallel to the direction 
in which the resisting force acts on that side. 
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To find the force of the Wedge* 

Rule. As the breadth, or thickness, of the head of the 
wedge, is to one of its slanting sides, so is the power which 
acts against its head, to the force produced at its side. 

Suppose 100 lbs. to be applied to the head of a wedge, 
2 inches broad, and 20 inches long, what force would 
be affected on each side ? Answer^ 1000 lbs. 



MATHCMATICAL PROBLEAIS. 

pROB. I. The sum and difference of ttoo numbers given, 

to find those numbers. 
Rule. Subtract the difference from the sum, and divide 
the remainder by 2. The quotient will be the smaller 
number. Then add the given difference to the smaller 
number, and this sum will be the larger number. 

£XAMPL.£» 

An assembly of 344 persons is convened in two rooms, 
one of which has 142 persons more in it than the other. 
How many are in each ? 

Operation. 

344— 142;=202 ; then 202-r-2=10l persons, in one 
room; then 101-^-142=243, in the other. 

pROB. II. The sum of two numbers, and the difference of 
their squares given, to find those numbers. 
Rule. Divide the difference of their squares by the 
sum of the numbers, and the quotient will be their differ- 
ence. We then have their sum and difference, to find 
each number, by Prob. I. 

£XAMPLC 

A and B played at marbles, having at first 14 each ; but 
afler playing several games, B having lost some of his, 
would not play any longer, and it was found that the dif- 
ference of the squares of what each then had, was 336. 
How many did B lose ? 

Thus 336-7-14+14=12 difference; 14=haif sum, and 
12-^2=6=half difference. Then 14-^-6=20, A retired 
with ; and 14 — 6=8, B retired with: then 14 — 8=6, R lost 

X 
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Peob. in. Hie difference of two numbers, and the differ- 
enee of their squares given, to find those numbers. 

Rule. Divide the difference of their squares bj the 
difference of their nombers, and the quotient will be their 
sum ; then proceed by Prob. I. 



Said William to John, Father gave me $12 more than 
he gave Charles ; and the difierence of the squares of our 
s^arate parcels is 288. How much did he give each t 

Thus 288-7-12=24, the sum : then 24—12-4-2=6 ; then 
l2-t-6=918, WiUiam's share; and 12--6=96, Charles 
had given him. 

Prob. IV. 7%e sum of two numbers and their quotient 

given, to find those numbers. 

Rule. Add 1 to the quotient, and by this sum divide 
the sum of the two numbers : this will give the less num- 
ber. Subtract the less number from the sum, and you will 
obtain the greater number. 

EXAMPLES. 

1. Divide 100 into two such parts, that if the greater be 
divided by the less, the quotient will be just 30. 

Operation. 

Thus 100-^30+1=3^, the less part; then 100—3^ 
=96ff , greater. 

2. The sum of A's and B's ages is 45, and if you divide 
A's by B's the quotient will be 4. What is the age of each ? 

Answer f A's 36 years : B's 9 years. 

Prob. V. The difference of two numbers, and the quotient 

given, to find those numbers^ 

Rule. The difference of the two numbers divided by 
the quotient less 1, will be the less number. Add the less 
number to the difference, and you will have the greater 
number. 

A greyhound, in pursuit of a hare, ran three times as 
fast as the hare, and when he overtook the hare he had 
run 30 rods more than she. How many rods did each 
run? 

Operation. 

30-^3—1 = 15 rods, the hare ran ; then 15+30=45 rods, 
the greyhound ran. 
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Prob. VI. To find the true weight of any quantity when 
weighed in each scale of a bahmce, whose beam is tine- 
quaily divided. 

RuLB. Take the square root of the product of the dif- 
ferent weights, for the true weight. 

A parcel of sugar weighs in one scale 25 lbs. ; in the 
other 30 lbs. What was its true weight ? 

V25X30=27fi. 

Prob. VII. The base and perpendicular given, to find the 

hypothenuse* 

Rule. The square root of the sum of the squares of 
the base and perpendicular will be the hypothenuse. 

This rule is illustrated by the following figure. 

If the base of a right angled triangle be 9 feet, and the 
perpendicular 12, what is the hypothenuse ? 




Prob. VIII. Criven the base and the sum of the perpen* 
Ocular and hypothenuse of a right angled triangle, to 
find the perpendicular. 

Rule. From the square of the sum subtract the square 
of the base, and divide the remainder by twice the «ain, 
and the quotient will be the perpendicular. 

A tree, 100 feet in height, is broken off-— the top of the 
tree reaches the ground 30 feet from the bottom, while the 
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part broken off r^sts on the stump. How high from the 
ground was it broken off? Answer, 45^ feet. 

Prob. IX. Given the hose and the difference of the hy- 
pothenuse and perpendicular of a right angled triangle, 
to find the perpendicular. 

Rule. From the square of the base subtract the square 

of the given difference, and divide the remainder by twice 

the difference. 

EXAMPJLE. 

If the base of a right angled triangle be 30 feet, and 
the difference of the other two sides 6 feet, what is the 
length of the perpendicular ? Answer ^ 72 feet 

Prob. X. To find the diameter of the earth, from the known 
height of a distant mountain, whose summit is just visible 
in the horizon. 

, ft 

Rule. From the square of the distance, divided by the 
height, subtract the height. 

The highest point of the Andes is about 4 miles above 
the bed of the ocean. If a straight line from this touch 
the surface of the water at the distance of 178^ miles, what 
is the diameter of the earth ? Answer, 7940. 

Prob. XI. To find the greatest distance at which a given 
object can be seen on the surface of the earth. 

Rule. To the product of the heiglit of the object into 
the diameter of the earth, add the square of the height ; 
and extract the square root of the sum. 

If the diameter of the earth be 7940 miles, and Mount 
ifitna 2 miles high, how far can it be seen at sea t 

Answer, 126-|-miles. 

\/7940+24-2=:126. 

- Note. The actual distance at which an object can be seen is in- 
creased by the refraction of the air. 

2. A man standing on a level with the ocean, has his 
eye raised 5^ feet above the water. To what distance can 
he see the surface ? Answer, 2^ miles. 

Prob. XII. To find the height of an object at sea, or on the 
surface of the earth, having only the distance given. 

Rule. From the given distance, take the distance 
which the elevation of the eye above the surface will give, 
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found by the last problem ; then divide the square of the re- 
mainder by the diameter of the earth, and the quotient 
will be the height required. 

Prob. XIII. To find the content of squared timber. 

Rule. Multiply the mean breadth by the mean thick- 
ness : the product, multiplied by the length, will give the 
content. 

Required the content of a log, the length 24 feet 6 
inches, mean breadth 1 foot 1 inch, and mean thickness I 
foot 1 inch. Answer y 28 feet, 9 inches, &". 

Prob. XIV. To find the content of round timber. 

Common Rule. Take one-fourth of the mean girt, and 
square it, and multiply it by the length, for the content. 

NoTX 1. Tapering timber shoald be divided into pieces of eight 
or ten feet long^ and these parts should be computed separately, and 
added. 

Note 2. In order to reduce the tree to such a circumference as it 
would have without its bark, a deduction is generally made of ij or 
I of an inch for every foot of quarter-girt for young oak, ash, beech, 
&c. ; but 1, or even 1^ inch, must be allowed for old oak, for every 
foot of quarter-girt. 

Note 3. The common rule gives the content too small, by 3 feet 
on every 11 feet of content; yet it is universally used in practice, 
being originally introduced in order to compensate the purchaser of 
round timber mr the waste occasioned by squaring it. 

Rule 2d. Take one fifth of the girt, and square it, and 
multiply by twice the length, for the content. 

1. Required the content of a tree, 24 feet long, and its 
girts at the ends 14 and 2 feet. Answer^ 96 feet, by the 
common rule; the true content is 122.88 feet. 

2. How much timber in a tree, 18 feet long, and its 
mean girt 5 feet 8 inches ? Answer ^ common rule, 96 feet 
1 J inch ; true content, 46 feet, 2 inches, 10" 6.' 



/// 



XEYELLING. 



Prob. I. To find the difference in the height of two 

places y hy levelling rods. 

RuLE« Set up the levelling rods perpendicular to the 
horizon, and, at equal distances from the spirit level ; ob< 
serve the points where the line of level strikes the rods be- 

X2 
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fore and behind, and measure the heights of these points 
above the ground ; level in the same manner, from the 
second station to the third, from the third to the fourth, 
6lc. The difference between the sum of the heights at 
the back stations, and at the forward stations, will be the 
difference between the height of the first station and the 
last. 

If the stations are numerous, it will be expedient to place 
the back and forward heights in separate columns, in a ta- 
ble, as in the following example. 





Back beighti. 
Feet. Inches. 


Fore heights. 
Feet. Inches. 


1st observation. 

2d " 

3d 

4th 

5th « 


5 
2 
3 
4 

8 


2 

8 
6 
5 

7 


7 
6 
5 
3 

1 


5 
3 
9 
2 

7 




24 
24 


4 
2 


24 


2 



Difference, 2 

If the sum of the forward heights is less than the sum of 
the back heights, it is evident that the last station must be 
higher than the first. 

Prob. II. To find the difference between the true and ap- 
parent levels for any given distance. 

Note 1. The true levd is a curve, which either coincides with, or 
is parallel to, the surface of water at rest. 

2. The apparent level is a straight liney which is a tangent to the 
true level, at the point where the observation is made. 

3. The difference between the true and the apparent level is 
nearly equal to the square of the distance^ divided by the diameter of 
the earth. 

1« What is the difference between the true and ap- 
parent level, for a distance of one English mile, supposing 
the earth to be 7940 miles in diameter ? 

Answer, 7.98 inches, or 8 inches, nearly. 

2. A tangent to a certain point on the ocean strikes the 
top of a mountain 23 miles distant. What is the height of 
the mountain ? Answer , 352 feet. 
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Prob. I. To find the time in which pendulums of differ- 
ent lengths would vibrate, that which vibrates seconds 
being 39.2 inches. 

The time of the vibrations of pendulams are to each other, as the 
square roots of their lengths ', or, their lengths are as the squares of 
their times of vibrations. 

Rule. As the square of one second is to the square of 
the time in seconds in which a pendulum would vibrate, 
so is 39.2 inches to the length of the required pendulum. 

S:XAMPI.E. 

1. Required the length of a pendulum that vibrates once 
in S seconds. 

12 : 82 : : 39.2 in. : ^0&.S in.=2m^ ft., Answer, 

2. How often will a pendulum vibrate, whose length is 
100 feet? Answer, 5.53T|-seconds. 

Prob. II. Bi/ having the height of a tide on the earth 
given, to find the height of one at the moon. 

Rule. As the cube of the moon's diameter, ipultiplied 
by its density, is to the cube of the earth's diameter, mul- 
tiplied by its density, so is the height of a tide on the 
earth, to the height of one at the moon. 

£XAMPIi£. 

» 

I. The moon's diameter is 2180 miles, and its density 
494 ; the earth's diameter is 7064 miles, and its density 
400. If, then, by the attraction of the moon, a tide of 6 
feet is raised at the earth, what will be the height of a tide 
raised by the attraction of the earth at the moon ? 

Answer, 236.8+feet. 
L If the diameters of two globes be equal, and their 
densities different, the weight of a body on their surfaces 
will be as their densities. 

II. If their densities be equal, and their diameters dif- 
ferent, the weight of a body will be as ^ of their circum- 
ferences. 

III. If their diameters and densities be both different, 
the weight will be as § of their semi-diameters multiplied 
by their densities. 
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TABLK 



Oeniitj. 


Diuneter. 


Seml-dMiiieter. 


§ Semi-dimmeter. 


Sua, 100 


889246 


441623 


294415 


Jupiter, 94.5 


89170 


44585 


29723 


Saturn, 67 


79042. 


99521 


26347 


Earth, 400 


7964 


9962 


2654 


Moon, 494 


2180 


1090 


726 



Pros. 111. To find how far a heavy body wiU fall in a 
given time, near the surface of the earth. 

Note. Heavy bodies, near the sarface of the earth, fall 16 feet in 
one lecond of time ; and the velocities they acquire in falling are as 
the squares of the times ; therefore, to find the distance any body 
will iul in a given time, we adopt the following 

Rule. As 1 second is to the square of the time in 
seconds that the body is falling, so is 16 feet to the dis- 
tance in feet, that the body will fall in the given time. 

How far will a leaden bullet fall in 8 seconds? 

la : 82 : : 16 ft. : 1024 a. : =, Answer, 

Pros. IV. The velocity given, to find the space fallen 
through, to acquire that velocity. 

RuLifi. Divide the velocity by 8, and the square of the 
quotient will be the distance fallen through to acquire that 
velocity. 

1. The velocity of a cannon ball is 424 feet per second. 
From what height must it fall to acquire that velocity ? 

Answer, 2809 feet. 

2. At what distance must a body have fallen to acquire 
the velocity of 1024 feet per second? 

Answer, 3 miles, 544 feet. 

Prob. V. The velocity given per second, to find the time. 

Rule. Divide the velocity by 8, and a fourth part of 
the quotient will be the time in seconds. 

1. How long must a body be falling to acquire a velocity 
of 304 feet per second ? Answer, 9^ seconds. 

2. How long must a body be falling to acquire a velocity 
of 864 feet per second ? Answer, 27 seconds. 

Pros. VI. The space through which a body has fallen, 
given, to find the time it has been falling. 

Rule. Divide the square root of the space fallen through 
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by 4, and the quotient will be the time in which it was 
falling. 

How long would a ball be falling from the top of a 
tower, 900 feet high, to the earth? Answer ^ 7^ seconds. 

Prob. VIT. The time given , to find the' space fallen 

through. 

Rule. Multiply the time by 4, and the square of the 
product will be the space fallen through in the given time. 

1. What is the difference between the depth of two 
wells, into each of which, should a stone be dropped at the 
same instant, one would reach the bottom in 5 seconds, 
and the other in 3? 5X4=20, and 20X20=400 I then 
3X4=12, and 12X12:=144: 400—144=256 ii,, Answer. 

2. A ball was seen to fall half the way from the top of 
a tower in the last second of time. How long was it in 
descending, and what was its height before its descent. 

Answer, 186.424+feet. 

Prob. VIH. To find the velocity , per second, with which 
a heavy body will begin to descend, at any distance from 
the eartNs surface. 

Rule. As the square of' the earth's semi-diameter is to 
16 feet, so is the square of any other distance from the 
earth's centre, inversely, to the velocity with which it be- 
gins to descend per second. 

With what velocity per second will a ball begin to de- 
scend, if raised 3000 miles above the earth's surface ? 

As 4000X4000:16: :4000-|-36o6 X 4000 X 3000 : 5.22449 
feet, Answer, And if the height is required, and the velo- 
city given, thus, as 16 : 4000x4000 : : 5.22449 : 49000000, 
and -v/49000000— 4000=3000 miles, Answer. 

Prob. IX. The weight of a body, and the space fallen 
through, given, to find the force with which it will strike. 

Rule. Multiply the space fallen through, by 64 ; then 
multiply the square root of this product by the weight, and 
the product is the momentum, or force with which it will 
strike. 

There is a monument 64 feet high. Supposing a stone, 
weighing 4 tons, should fall from its top. to the earth, what 
would be its force, or momentum ? Answer, 573440 lbs. 

That is, it would strike the earth with moiie force than 
the weight of two hundred and fifty tons. 
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Prob. X. To find the magnitude of any thing, when the 

weight is knmcn. 

Rule. Divide the weight by the specific gravity found 
in the table, and the quotient will he the magnitude 
aOQght. 

What is the magnitude of several fragments of clear 
glass, whose weight is 13- ounces? 13-^2600=.005 of a 
cubic foot ; and .005X1728=8.640 cubic inches. Answer. 

TABLE, 

Showing the specific gravity of several solid and fluid 

bodies f in avoirdupois weight. 

The specific gravity of a body is its weigbt compared with pare, 
or distilled water. 



A CUBIC FOOT or 



Platlna, rendered mallea- 
ble and hammered. 
Very fine Gold, 
Standard Gold, 
Moidore Gold, 
Guinea Gx>ld, 
Quicksilver, 
Lead, 

Fine Silver, 
Standard Silver, 
Rose Copper, 
Copper, 
Plate Brass, 
Steel, 
Cast Brass, 
Iron. 

Block Tin, 
Cast Iron, 
Lead Ore, 
Copper Ore, 
Diamond, 
Chrystal Glass, 
White iVlarble, 
Black '* 
Rock ChrysUl, 
Green Glass, 
Clear Glass, 
C Flint, 

[Free, 



OUNCE 



20170 

19637 

18888 

17140 

17793 

13600 

11325 

11087 

10535 

9000 

8843 

8000 

7852 

7850 

7645 

7321 

7135 

6800 

3775 

3400 

3150 

2707 

2704 

2658 

2620 

2600 

2582 

2570 

2568 

2352 



A CUBIC FOOT or 



Brick, 

Live Sulphur, 

Nitre, 

Alabaster, 

Dry Ivory, 

Brimstone, 

Solid subs. Gunpowder, 

Alum, 

Ebony, 

Human Blood, 

Amber, 

Cows' Milk, 

Sea Water, 

Pure Water, 

Red Wine, 

Oil of Amber, 

Proof Spirits, 

Dry Oak, 

Olive Oil, 

Loose Gunpowder, 

Spirits of Turpentine, 

Alcohol, or pure spirits, 

£im and Ash, 

Oil of Turpentine, 

Dry Crab Tree, 

Ether, 

White Pine, 

Sassafras Wood, 

Cork, 

Common Air, 

Inflammable Air, 



t ouncB. 

12000 
i2000 
1900 
1875 
1885 
1800 
1745 
1714 
1717 
1054 
1030 
1030 
1030 
1000 

993 

978 

925 

925 

913 

872 

864 

850 

800 

772 

765 

732 

569 

482 

240 
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Prob. XII. The bulk and weight of any body given, to 

find its specific gravity » 

Rule. Divide the weight by the bulk, and the quotient 
is the specific gravity. 

Suppose a piece of marble contains 8 cubic feet, and 
weighs 1353^ pounds, or 21656 ounces. What is its sper 
cific gravity ? 21656-^8X2707, the specific gravity, as 
required by the table. 



ASTRONOMICAL. PROBLEMS. 

Prob. I. To find the dominical letter for any year in 
the present century, and also to find on what day of 
the week January will begin. 

Rule. To the given year add its fourth part, rejecting 
the fractions ; divide this sum by 7 ; if nothing remains, 
the dominical letter is A ; but, if there be a remainder, 
subtract it from 8, and the residue will show the dominical 
letter, reckoning 0=A, 2=8, 3=C, 4=D, 5=E, 6=F, 
7=:G. These letters will also show on what dav of the 
week January commences. For, when A is the dominical 
letter, January begins on Sunday; when h is the domini- 
cal letter, January begins on Saturday ; C begins it on Fri- 
day ; D begins it on Thursday ; £ on Wednesday ; F on 
Tuesday ; G on Monday. 

1. Required the dominical letter for 1825. 

4)1825 8— 6=2=B dominical letter. 
456 

As B is the dominical letter, January will be- 

7)2281 gin on Saturday, and the second day will be 

the Sabbath. 

325—6 

2 Required the dominical letter for 1842. Answer, B. 

3. Required the dominical letter for 1837. Answer, A. 

4. What is the dominical letter for 1801 ? Answer, D. 

5. What is the dominical letter for 1845 ? Answer, £. 

Prob. II. To find on tohat day of the week any given day 

of the tnonth will happen. 

Rule. Find by the last problem the dominical letter 
for the given year, and on what day in January will be the 
first Sabbath : and the corresponding days in the succeed- 
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ing months will be as follows : WedDesdaj for February ; 
Wednesday for March ; Saturday for April ; Monday for 
Hay; Thursday for June; Saturday for July; Tuesday 
(or August; Friday for September; Sabbath for October ; 
Wednesday for November; Friday for December. Hav- 
ing found the day of the week for any day in the month, 
any other day may be easily obtained, as may be seen in 
the following example. 

1. Let it be required to ascertain on what day of the 
week will be the 25th day of September, 1842. 

The dominical letter for 1842 is B ; therefore, the 2d 
of January will be the Sabbath ; and, by the above rule, 
the 2d of February will be Wednesday ; the 2d of March 
will be Wednesday; the 2d of April will be Saturday; 
the 2d of May will be Monday ; the 2d of June will be 
Thursday ; the 2d of July will be Saturday ; the 2d of 
August will be Tuesday ; the 2d of September will be 
Friday. If the 2d be Friday, the 9th, 16th, and 23d will 
be Fridays. And if the 23d be Friday, the 24th will be 
Saturday, the 25th will be the Sabbath, the day required. 

2. On what day of (he week will be December 8, 1849 ? 

Answer^ Monday. 

3. On what day of the week will happen July 4, 1857 ? 

Answer f Saturday. 

4. On what day of the week were you born ? 



OF BALT^S AND SHELT^S. 

An iron ball, 4 inches in diameter, weighs 9 lbs., nearly ; 
and a leaden one, 4^, weighs about 17 lbs., and a pound 
of gunpowder measures about 30 cubic inches. 

Given the diameter of an iron ball^ to find the weighty and 

tlie conDerse. 

Rule. Divide the cube of the diameter, 7^, the quo- 
tient will be the weight in pounds. Multiply the weight by 
7^. The cube root of the product will be the diameter. 

1. What is the weight of an iron ball, of which the di- 
ameter is 3J inches ? Answer, 3.52—7^=6.0293 lbs. 

2. What is the diameter of an iron ball which weighs 24 
lbs.? 
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Answer, \/24X 7^=^/1 70.6=5.547 inches diameter. 

3. What does an iron ball weigh, whose diameter is 5.5 
inches ? Answer, 23.3965 lbs. 

4. What is the diameter of an iron ball weighing 48 lbs. ? 
Answer, 6.98S inches. What does an iron ball weigh 
whose diameter is 4.6 inches? Answer, 13.688 lbs. What 
is the diameter of an iron ball which weighs 36 lbs.? An* 
swcr, 6.349 inches. 

Given the diameter of a leaden ball, to find its weight, 

and the converse. 

Rule. Divide the cube of the diameter by 4^ ; the quo- 
tient will be the weight in lbs. Multiply the weight by i^ : 

3 

the V of the product will be the diameter in inches. 

1. What is the weight of a leaden ball, whose diameter is 

4.25 inches? Answer, 4^^4^=17.059 lbs. What is 
the diameter of a leaden ball which weighs 36 lbs. ? An- 
tO€r, 5.45 inches. What is the weight of a leaden ball, of 
4.6 inches in diameter ? Answer, 21.63 lbs. ? What is the 
diameter of a leaden ball weighing 48 lbs. ? Answer, 6 in- 
ches. 



PIL.ING OF BALLS. 

Balls and Shells are piled up in horizontal courses, upon 
a base of the form of an equilateral triangle, or of a square, 
or of a rectangle. The number of balls in a row dimin- 
ishes, till, in the two first forms, it ends in a single ball, 
and in the last in a single row. The number of rows is 
equal to the number of balls in the lesser side of the un^ 
der row. The number in the top row of a rectangular 
pile is one more than the difference between the length and 
breadth of the bottom row. 

Prob. I. To find the number of balls in a triangular pile. 

Rule. Multiply the number of balls in a side of the 
bottom row by that number increased by 1, and again by 
that number increased by 2 : the product, divided by 6, 
will be the number of balisi in the pile. 

Required the number of balls in a triangular pile, of 

which each side of the base contains 30 balls. 

Answer, 4960. 
Y 



990 TO FIND THB WBIOHT OF CATTLE. 

PftOB. II. To find the number of haUs in a squcare pile. 

Rule. To twice the number of balls in a side of the 
bottom, add 1, and multiply the sum by the number in that 
row, and by that number increased by 1 : the product, di- 
vided by 6, will give the number of balls in the pile. 

Let the side of the bottom row of a square pile contain 
20 balls. How many balls are in the pile ? 

Answer, 2870. 

PaoB. III. To find the number of balls in a rectangular 

pile. 

Rule. From 3 times the number in the length of the 
bottom row, increased by 1, subtract the number in the 
breadth, and multiply the remainder by the breadth, and 
by the breadth increased by 1 : the product, divided by 6, 
will give the number of balls in the pile. 

Suppose the number of balls in the length of a rectan- 
gular pile to be 59, and in the breadth 20, what is the num- 
ber in the pile? Answer, 11060. 

Prob. IV. To find the number of balls in an incomplete 

pile. 

Rule. From the number of balls in the complete pile 
subtract the number in the pile that is wanting, both com- 
puted as before : the remainder is the number in the in- 
complete pile. 

Required the number of balls in a rectangular pile of 15 
courses, the numbers in the bottom row being 60 and 25. 

Answer, 14590. 



TO FIND THE WEIGHT OF CATTLE. 

Take the girt behind the shoulder, and the length from 
the fore part of the shoulder blade to the buttock, both in 
feet. Multiply the square of the girt by 4 limes the length, 
and divide by 21. xMuItiply this quotient by 16, and it will 
give the weight of the four quarters, nearly. 

N. B. — The four quarters are little more than ^ the whole 
weight. The skin weighs near -^^ and the tallow very 
near ^. 

What will the four quarters of an ox weigh, whose girt 
is 6 feet 6 inches, and length 5 feet 10 inches. 

Answer, a52X23J-f-2lXl6=751-f lbs. 
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1. What is the product of 2 s. 6 d., multiplied by 3«. 
6 d. ? Answer, ^r £. 

2. Purchased a book for 15 cents, and sold it ror 16. 
What did I gain per cent. ? Answer, 20 per cent 

3. Sold a book for 18 cents, and gained 20 per cent. 
What did it cost me ? 

4. Purchased a book for 15 cents : sold i4 so m to gain 
20 per cent. What did I get for it ? 

5. If J of f of^ of f of f of a ?es8el be worth £^8, 
how many dollars is ^ of it worth ? Answer, $9450. 

6. A person owning f of a ship, sold f of his share for 
93750. What was the whole ship worth ? 

Answer, $15000. 

7. What is the sum of the third and half third of 3 s. 
4 d. ? AnstwT, 1 8. 8 d. 

8. How many solid feet in a stick of timber, 17 iacbes 
square, and 6 feet 5 inches long ? 

Answer, 12 ft. 1517 in. 

9. A man owning f of a farm, sold ^ of his share for 
$245. What was the value of the farm ? 

Answer, $1225. 

10. A holds B's note for $2000, dated June 1st, 1825, 
on which are the following endorsements — viz : 

Received Sept Ist, 1825 ..••$96. 

Dec. 10th, 1825...«*. <r...,.15. 

April20th, 1826. • ......36. 

July 1st, 1826 20a 

Jan. 10th, 1827 20. 

March 25th, 1827 90. 

How much remains due June 1st, 1827 ? 

Answer, $1767.48. 

11. What principal, at 5 per cent, will amount to $725 
in 9 years ? Answer, $500. 

12. What principal will gain $150, in I year, at 6 per 
cent. ? Answer, $2500. 

13. What is the present worth of $590, due 3 years 
hence, discounting at 6 per cent. ? Answer, $500. 

14. What is the present worth of $200 ; $100 payable 
in 2 months, $50 in 3 months, and $50 in 5 months, di»« 
counting at 4 per cent ? Answer, $198.01. 

15. A not^ of $500 nmoquted to $725 in 9 years. What 
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was tbe rate per ceot. ? Answer, 5 per cent. 

16. In what time will ^^420 amoont to 52Q£ 16 s., at 3 
per cent, f Atuwer, 8 years. 

17. What will 91350 amount to in 3 years, at 5 per cent.^ 
eompoond interest? Answer, 915^793. 

18. A has 150 gallons of wine, which he will sell at 7 s. 
3ci. per gallon, ready money, but in barter he will have 8 s. 
per gallon. B has linen, at 3 s. 6d. per yard, ready mon- 
ey. How must B sell his linen per yard^ in proportion to 
the bartering price of A's wine, and how many yards will 
be equal to A's wine t 

. i Bartering price, 3 s. 10^ d. 

Answer, ^ ^^^ 3^^ ^^^ 2 qrs. SPf na. 

19. A merchant bonght hats at 4s . each, and sold them 
at 4 s. 9d. What was the gain in laying out £100 ? 

Answer, IS i£ 15 s. 

20. A merchant bought 10 tons of iron for £200. The 
freight and duties amounted to £25, and his own charges 
to 8 jf 6 s. 8 d. For how much per pound must he sell it 
to gain 20 per cent, t Anjioer, 3 d. per lb. 

21. Sold a watch for «£50, and by so doing lost 17 per 
cent, whereas I ought to have cleared 20 per cent How 
much was it sold under its real value ? 

Answer, 22 ^ 5 s. 9|d. 

22. Four men trade in company. A's stock was 9560 ; 
B's 91040; C's 91200; their whole stock was 93200. 
They gained in two years a sum equal to twice their stock, 
and 9160 more. What was D's stock, and what was each 
man's share of the gain ? 

D's stock, 9400. 
A's gain, 1148. 
Answer, <{B' 8 <« 2132. 
C's " 2460. 
D's " 820. 

23. A, B and C trade in company.^ A put in 920, B 
930, and C a sum unknown. The gain was 936, of which 
916 was C's share. What was C's stock, and what was 
A's and B's gain ? / C's stock, 940. 

Answer, < A's gain, 9 8. 
(B's " 912. 

24. What is the square root of 42^ ? Answer, 6^. 

25. What is the mean proportional between 24 and 96 ? 

Answer, 48. 
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^. »A certain general has an army of 50^. How nninj 
must he place in rank and file, to form them into a squtf e ? 

Answer, 75. 

27. Arrange 10952 men in such a manner that the num- 
ber in rank may be double the file ? 

Answer, 74 in file, and 148 iii rank. 

28. There is a circle whose diameter is 4 inches : what 
is the diameter of a circle 3 times as large ? 

Answer J 6.928-f-. 

29. Two boats start on a river at the same time, from 
places 300 miles apart ; the one proceeding up the stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down the stream is accelerated 2 miles per hour ; both 
are propelled by a st^am engine, which would move them 
in still water 8 miles per hour. How far from each starts 
ing place will the boats meetl Answer, 112^ miles from 
the lower place, and 187^ miles from the upper plape. 

30. There are 3 circular ponds; the diameter of the less 
is 100 feet ; the area of the greater is 3 times the area of 
the less. What is its diameter ? Answer, 173.2-4*. 

31. What is the superficial content of one side of a cu- 
bical stone, containing 474552 solid inches 1 

Answer, 6084 inches. 

32. If a cube of silver, whose side is 4 inches, be' worth 
£50, what is the side of a cube of like silver, worth 4 
times as much ? Answer, 6.349 inches. 

33. The height of a tree standing on the bank of a river 
is 75 feet ; a line reaching from the opposite shore to the 
top of the tree is 256 feet long. What is the breadth of 
the river ? Answer, 244.74- feet. 

34. If a pipe 6 inches in dinmeter will discharge a cer- 
tain quantity of water in 4 hours, in what time will 3 pipes, 
each 4 inches in diameter, discharge double the quantity ? 

Answer, 6 hours. 

35. Two men start from the same place and travel, one 
south 76 leagues, the other east 45 leagues. How far will 
they be apart ? Answer, 88.3+ leagues. 

36. What is the side of a cubical mound^ containing 
5832 solid feet ? Answer, 18 feet. 

37. If a ball, 6 inches in diameter, weigh 32 lbs., how 
much will a ball of the same metal weigh, whose diameter 
is 3 inches ? Answer, 4 lbs. 

Y2 
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38. The side of a cubical box is 2 feet. What is the side 
of a box which will contain 3 times as much ? 

Ansvjer, 2 feet, lOf inches. 

39. A refiner mixed 3 lbs. of gold, 22 carats fine, with 
3 lbs. 20 carats fine. What was the fineness of the mix- 
ture ? Answer; 21 carats. 

40. How many gallons of water must be put to wine, at 
3 s. a gallon, to fill a vessel of 100 gallons, so that a gallon 
of the mixture may be afforded at 2 s. 6 d. per gallon? 

Answer f 16| gallons. 

41. If 12 bushels of oats, at 1 s. 6d. per bushel, be mix- 
ed with barley at 2 s. 6 d., rye at 3 s., and wheat at 4 s. per 
bushel, how much barley, rye and wheat, must be mixed 
with the 12 bushels of oats, that the mixture may be worth 
2 s. 9 d. per bushel ? Answer, 12 bushels of each sort. 

42. A man travelled 6 miles the first day, 9 the second, 
increasing each day's journey 3 miles. He travelled 61 
days. How many miles did he travel the last day ? 

Answer^ 186 miles. 

43. If 100 pears be placed in a right line, 1 yard asun- 
der, how many miles will a man travel, to, pick them and 
carry them one at a time to a basket placed 1 yard fi-om 
the first pear? Answer, 5 miles — 1300 yards. 

44. Suppose 550 men are in a garrison, with provision 
sufficient to last them 9 months. How many must depart, 
that their provision may last them 11 months? 

Answer, 100. 

45. If a man labor for me 16 days, when the price of 
labor is $1.25, how long must I labor for him, to requite 
the favor, when the price of labor is 75 cents per day ? 

Answer, 26% days. 

46. The third part of an army were killed, the fourth 
part were taken prisoners, and 1000 fled. How many were 
in this army ? Answer, 2400. 

47. An ignorant fop, wanting to purchase an elegant 
house, met with a facetious gentlemen, who told him he 
had one which he would sell him on the following very 
reasonable terms, viz : — that he should give him l*penny 
for the first door, 2 for the second, 4 for the third, and so 
on, doubling the price of each door, which were 36 in 
number. " It is a bargain," exclaimed the simpleton, *« and 
here is a guinea to bind it." What did the house cost him ^ 

4iistccr, 286331 153^ 1 s. 3d. 
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48. A, B and C would divide $100 between them, so 
that B may have $3 more than A, and C $4 more than B. 
What is each man's share ? ( A's $90. 

Answer, { B's $33. 
( C's $37. 

49. Divide ^340 among 3 men, in such a manner that 
the first shall have 3 times as much as the second, and the 
third 4 times as n^uch as the first ? ( lst<£63|. 

Answer, { 2d .£2l}. 
(3d ^256. 

50. A person having a certain number of dollars, said, if 
a third, a fourth, and a sixth of them were added, th^ir 
sum would be $45. How many dollars had he? 

Answer^ $60. 

51. What number is that which, being multiplied by f , 
the product will be 15f ? Answer, 21. 

52. What number is that from which, if you subtract f 
of itself, the remainder will be 12 ? Answer, 20. 

53. What part of 25 is f of a unit ? Answer, ^^. 

54. What number is that which, being multiplied by f , 
the product will be ^. Answer, |. 

55. If f of a farm be worth <£3740, what is the whole 
worth ? Anstoer, 9973 <£ 6 s. 8 d. 

56. A father dying, left his son a fortune, -^ of which 
he spent in 6 months ; f of the remainder lasted him 12 
mouths longer, when he had <£348 left. What sum did he 
receive 1 Answer, 1284 £ 18 s. 5^^ d. 

57. A young man received $210, which was § of his 
elder brother's fortune, and 3 times the elder brother's for- 
tune was J the father's estate. What was the value of the 
estate ? Ansxoer, £ 1890. 

58. A man has 80 shillings to divide among his labor- 
ers, consisting of an equal number of men, women and 
boys. To every boy he gives 6d., to every woman 8 d., to 
every man 1 s. 4 d. IIow many were there of each ? 

Answer, 32. 

59. Suppose a man pay to his laborers, men, women aiid 
boys, 1 £ 17 8. 6 d.; to every boy he gave 6d. ; to every 
woman 8d*i and to every man 16 d.; for every boy there 
were 3 women, and for every woman there were 2 men. 
How many were there of each ? 

Answer, 15 boys, 45 woitaen and 90 men. 
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60. A gentlemen bought a horse, a chaise and harness, 
for i£60. The horse cost twice as much as the chaise, and 
the harness half as much as the horse. What was the cost 
of each ? ( Horse £S0. 

Answer, < Chaise <£15. 
( Harness <£15. 

61. Diride $1000 among 3 men, in such a manner that 
as often as the first has $3, the second shall -have $5, and 
the third 98 1 r 1st $187.50. 

Answer J 2d $312.50. 
( 3d $500.00. 

62. A can do a piece of work in 10 days ; D can do the 
same in 13 days. In what time will both working together 
do the same work? Answer , 5^^ days. 

63. If 6 lbs. of pepper be worth 13 lbs. of ginger, and 
10 lbs. of ginger be worth 4f lbs. of cloves, and 10 lbs. of 
oloTes be worth 63 lbs. of sugar, at 10 cents per pound, 
what is the ^alue of 1 cwt. of pepper ? Answer, $38.22. 

64. A tradesman increased his estate annually one third, 
less $960, which he spent in his family. At the end of ^ 
years he found that his estate amounted to $30284. What 
had he at firstt Answer, $13551.75. 

65. A person wants a cylindrical vessel, 3 feet deep, 
which shall hold twice as much as another 28 inches deep, 
and 46 inches in diameter. What must be the diameter 
of. the required vessel ? Answer, 57.373 inches. 

66. How long must be the tether of a horse which will 
allow him to graze quite round an acre of ground ? 

Answer, 39J yards. 
67; What number is that which, being increased by its 
^, ^ and 5 mOre, the number will be double ? 

Answer, 20. 

68. A man, after having spent ^ and J of his money, 
had ,£26f left. How much had he at first ? 

Answer, ,^160. 

69. A vessel has 3 pipes ; the first will fill it in ^ of an 
hour, the second in ^ of an hour, and the third in | of an 
houn In what time will all running together fill it ? 

Answer, ^ of an hour. 

70. A and B employed equal sums in trade. A gained 
a sum equal to ^ of his stock ; B lost $225 ; then A's money 
was double that of B's. What was each man's stock ? 

Answer, $600. 
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71. There is a certain number, |^ of which exceeds ^ by 
6. What is that number? Answer, 80. 

72. If $60 be divided between 4 men in such a propor* 
tion that the first shall have ^, the second ^, the third ^, 
and the fourth ^, what will each receive ? 

flst,$21V^ 
3d; 12II; 
4th. lOif 

73. A, B, C and D spent 35 shiJlings at a reckoning, 
and being a little dipped, agreed that A should pay f , B 
^, C ^ and D'^. What does each pay, in this proportion ? 

fA's 13s. 4 d. 
B's 10 8. 
C's6s.8d. 
D's 5 s. 

74. The wheels of a chaise, each 4 feet high, in turning 
within a ring, moved so that the outer wheel made two 
turns while the inner made one, and their distance from one 
another was 5 feet. What were the circumferences of the 
tracks described by them ? 

Answer, Outer, 62.8318 feet. Inner, 31.4159 feet. 

75. A, B and C traded in company, and gained ^350, 
of which A took a certain sum ; B took 4 times as much 
as A, and C 8 times as much as B. What were their re- 
spective shares of the gain ? 

{A's gain 9^ 9s. 2d. 1^^ qr. 
B's ** 37^ 16 s. 9 d. OJ<f qr. 
C's ** 302.£ 14 s. d. 2ff qr. 

76. A gentleman divided his fortune anK)ng his sons, 
giving A £9 as often as B £5, and C £S as often as B £7, 
C's dividend was ^1537f . To what did the whole ei^ate 
amount? Answer, 11583^ 8s. 10 d. 

77. If ^ of f of f^ of a ship be worth f of { of if of the 
careo, valued at .£1000, what was the value of both ship 
and'cargo? . . Answer, 1837 £ 12 s. ItW <*• 

78. Three men purchase a lot of land in company. A 
paid f ; B ^ of the whole, and C paid ^£256. How much 
did A and B pay, and what part of the land had C ? 

r Apaid597.£ 6s. 8 d. 
Answer, ^ B *' 640 ^. 
( C's share •^. 

79. A gay fellow soon got the better of ^ of his for* 
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tune. He then gave <£I500 for a commission, and his pro- 
fusion continued until he had but ^458 left, which he 
found to be just f of his 'money, after purchasing his com- 
mission. Whnt was his fortune at first l 

Answer, j^3780. 

80. A and B are on opposite sides of a circular field, 
266 rods in circumference. Thcj start both at the same 
time, tp go round it, and go the same way. A goes 23 
rods, in 2 minutes ; B goes 34 rods, in 3 minutes. How 
many times will B go round the field before he will over- 
take A ? Answer, 17 times. 

81. How high above the earth mast a man be raised to 
see ^ of its surface. Answer,. One diameter high. 

82. The girt of a vessel round the outside of the hoop 
is 22 inches, and the hoop is 1 inch thick. What is the 
true girt of the vessel ? Answer, 15^. 

83. The hour and minute hand of a watch are exactly 
together at 12 o'clock. When are they next together! 

Answer, 1 h. 5 m. 27-^ s. 

84. Three men trade in company tilj they gain ii?120. 
The sums put in were in such proportion that as often as 
A had £5 of the gain, B had £7 ; and as often as B had 
£4, C had ^6. What was each man's share of the gain ? 

( A% 26£ 13 s. 4 d. 
Answer, { B's, 37c£ 6 s. 8 d. 
( C's, 56^. 

85. A and B cleared by an adventure at sea 45 guin- 
eas,- which ^was <£35 per cent, upon money adventured. 
With this gain they agreed to purchase a genteel horse and 
carriage, which they were to use in proportion to their 
sums adventured, which was found to be 1 1 to A as often 
as 8 to B. What money did each adventure ? 

Answer i^^^^^"^ '^^^' 
Answer, | j^ ^^ ^^ ^ ^^ 

86. A military officer drew up his soldiers in rank and 
file, having the number in r^nk aivl'^file equal. On being 
reinforced with three times bis first number of men, he 
placed them all in the samfe form, and then the number in 
rank and in file was just doable, what it was at first. He 
was again reinforced with 3 times his whole number of 
men ; and, after placing the whole in the same form as at 
first, his number in rank and in file was 40 men each. 
How many men had he at first? Answer, 100 men. 
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87. A general disposrog his army into a square batta- 
lion,, found he had 231 over and above, but increasing each 
side with one soldier, he wanted 44 to fill up the square. 
Of how many men did his army consist? 

Answer, I9(m. 

88. There ar^ 3 horses belonging to different men, em- 
ployed to draw, a load of salt from Boston to Lowell, for 
$9.50. A's and B's horses are supposed to do |- of the 
work, A's and C's -f^, B's and C's j^. They are to be 
paid proportionally. What is each man's share of the 
gain ? r A's $3,288^. 

- Answer, { B's 4.384^%.- 
( C's L826;t|. 

89. A, B and C are -to share <£100, in the proportion of 
if ^, and if respectively ; but C dying, it is required to di- 
vide the whole sum properly between the other two. 

. / A's share, 57.£ 2 s. lOJ d. 

Mswer, ^ g,g ,, ^^ j^g j^^ 

90. There is an island, 50 miles in circumference, and 
3 men start together to travel the same way round it. A 
travels 7 miles a day, B 8, and C 9. When will they all 
come together again, and how far will each travel ? 

91. A man died, leaving $1000 to be divided between 

his two sons, one 14 and the other 18 years of age, in such 

a manner that the share of each being let, at 6 per cent. 

interest, should amount to the same sum when they should 

arrive at the age of 21. What did each receive? 

. ( The eldest $546,153-)-. 

Answer, ^ rp^^ youngest $453,846+. 

92. A hare starts 12 rods before a greyhound, but is 

not perceived by him till she has been up 45 seconds. She 

scuds away at the rate of 10 miles an hour, and the dog, on 

view, makes after, at the rate of 16 miles an hour. How 

long will the course hold, and what space will be run over 

from the spot where the dog started ? 

jt i 97^ seconds. 

Ansxoer. | ^^Ig j.^^^ 

93. There is a circular field, surrounded by a rail fence 
10 rails high, each one rod in length, and the number in 
the fence equals the number of acres in the field. What is 
the area of the field? Answer, 201062.4 acres. 

94. How much greater is the circle described by the 
head of a man, 6 feet high, than his feet, in the resolution 
of the earth on its axis ? 
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95. In an orchard, ^ the trees bear apples, ^ pears, i 
plams, and 50. of them produce nothing. How many 
trees are there in all t Answer, 600. 

96. Sound moves at the rate of 1142 feet in a second. 
If the time between the lightning and the thunder be 30 
seconds, what is the distance of the explosion t 

Answer, 6.488-f-. miles. 

97. In a thunder storm I observed by my watch that it 
was 6 seconds between the lightning and the thunder. At 
what distance was the explosion ? Answer, 6852 feet. 

98. Tubes may be made of gold, weighing not more 
than at the rate of y^^ of a grain per foot. What would 
be' the weight of such a tube, which would extend across 
the Atlantic, from Boston to London, the distance being 
8000 miles? Answer, 1 lb. 8 oz. 6 pwt. dy^^ grs. 

99. Suppose one of those meteors, called fireballs, to 
move parallel to the earth's surface, and 50 miles above it, 
at the rate of 20 miles per second, in what time would it 
move round the earth ? 

The earth's diameter being 7964 miles, the diameter of 

the orbit will be 7964-|-50x 2=8064, and 8064X3.1416 
=25333.8624, its circumference. Then 25333.8624—20 
=1266.693120=21' 6^' 41'^ 35' ' 13" " 55 ' ' ", the Ans. 

100. In giving directions for making a chaise, the length 
of the shafts between the axleti*ee and back band being 
settled at 9 feet, a dispute arose whereabout on the shafts 
the centre of the body sliould be fixed. The chaise-maker 
advised to place it 30 inches before the axletree ; others 
supposed that 20 inches would be a sufficient incumbrance 
for the horse. Now, supposing 2 passengers to weigh 3 
cwt., and the body of the chaise f cwt. more, what will the 
horse, in both these cases, bear in addition to his harness? 

101. A piece of square timber is 10 feet long-, each side 
of the greater base 9 inches, and each side Of the less 6 
inches. How much must be cut off from the less end to 
contain a solid foot? * Answer, 3.392 feet. 

' 102. A carpenter put a curb of oak round .a well : the 
inner diameter of the curb was 3J feet, and its breadth 7J 
inches. What was the expense of it, at 8 d. per square 
foot? Answer, 5 s. 2 J d. 



BOOK-KEEPING. 

All mercantile transactions consist in eschangin? arti- 
clea of trade, either for money or its equivalent. A sy^ 
tematic record of such transactions is called Book-Kee[y 
ing. Every person should possess sufficient knowledge of 
this science to keep such record of his business as will at 
any time exhiliit a true state of his affairs. 

The person who purchases goods, or receives any thing 
of me, is debtor to rae : and he who pays me money, or re- 
ceives any thing of me, is creditor. 

The following is a plain and simple method of keeping 
accounts without a day-book, and will be found sufficient 
for the purposes of farmers and mechanics, where their 
huiiness is such, that charges are made only at considera- 
Ue intervals ; but in all cases where some three or four, or 
more charges are mad& daily, a day-book should he regu- 
larly kept. 
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BOOK-KEEPING BY SINGLE ENTRY. 

By Single Entry two principal hooks are required : tbs 
Day, or Waste-Book, and Ledger.. 

The day-hook should be ruled with two columns on the 
right hand, for dollars and cents, and one column on the 
left, for noting the month, day, and year, when the charges 
were made. 
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All charges should be made at or near the time when 
they bear date, or when thej purport to have been ma<iv 
Where an individual is charged with articles delivered to 
him, he is a debtor for the amount of them, and against 
his name on the day-book, ** Dr." is written, to designate 
him as debtor. When such individual delivers articles to 
be allowed him on his account, he is said to be a creditor, 
and '' Cr." is written against his name on the day-book, 
to designate that ho is credited with such articles. 



THE LEDGER. 



Tab Leger is a book to which the accounts entered on 
the Day-Book are transferred from time to time, in order 
that each man's whole account may appear by itself. All 
articles for which he is debtor are usually entered on the 
left hand side of the page, and all articles for which he is 
creditor, are entered on the right hand side of the page. 

The date of the charge, and the amount in dollars and 
cents, are entered in the same manner as on the Day-Book, 
but where there are a number of charges of different arti- 
cles mad^ under one date on the Day-Book, they are usu- 
ally entered upon the Ledger, as '* Sundries," which is a 
general term for a variety of articles, and the total amount 
of all such articles charged on any one day, is carried out 
against such entry, in dollars and cents. 

When a charge is posted from the Day-Book to the 
Ledger, some bracket, or other mark, as in the account 
posted, is made on the left of the charge on the Day-Book, 
to denote that it has been transferred to the Ledger. 

When the account is to be settled, the sum requisite to 
balance the same is ascertained, and cash, or a note is 
given, which is entered upon the book, and the account is 
thus made equal. Traders and mechanics most usually 
give receipted bills of their accounts on settlement. In 
some instances, a settlement is written at the bottom of the 
account, as follows : — '* Settled and balanced all accounts 
to this date," which is signed by the parties. 
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FORM OF THE DAY-BOOK. 
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FORM OF THE LEDGER. 



JOHN NEWTON, Dr. 



Cr. 



1837. 

Jail'71 



" 5. 

" 7. 

" 8. 

" 10. 

" 14. 



To 4 gal. Molas- 
ses at 40 cts. 
*< 15 lbs. Sugar 

at 10 cU. 
To Sundries, 
*' 3 yds. Flan- 
nel at 3 s. 
To Sundries, 
** Sundries, 
" 100 lbs. Fish 
at 5 cts. 



1 
2 

1 

12 
1 



$26 



60 

50 
42 

50 
50 
.50 

00 

02 



1837. 

Jan'y 5. 
« 8. 
« 14 



(( ti 



By Cash, 

By 1 ton of Hay, 

By 2 cords Wood 

at 15 s. 
Cash to balance 

accoants, 



2 

15 

5 
3 



$26 



75 

00 

00 
27 
03 



JOEL STEPHENSON, Dr. 



Cr. 



1837. 
Jan. 1. 

« 7. 



To 6 lbs. Choco- 
late at 1 s. 
" Sundries, 



1 
5 



W 



50 



1837. 
Jan. 13. 



By 2 cords of 
Wood at 128. 



00 



JEDIDIAH JONES, Dr. Cr. 


1837. 
Jan*yl. To Sundries, 


3 43 


1837. 
Jan. 12. 


By Sundries, 


450 


JOHN SILVERS, Dr. Cr. 


Ifi37. 
Jan*y3. 


To Sundries, 246 


1837. 
Jan'y 6. 


By Sundries, 


10 


76 


JOEL MASON, Dr. Cr. 




* 















TIMOTHY STYLES, Dr. 



Cr. 



The student should be required to complete posting the 
above accounts from the Day-Book. 

To each Ledger there is an Alphabet, or Index of Names, 
consisting of a small book with the letters of the alphabet 
pasted npon the leaves, so that each man's name can be 
readily found by turning to the leaf marked by the first 
letter of his sir-name. 
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INDEX TO THE LEGER. 



A 


PAGE. 


H 




Allen James 


1 Holt William 


8 


B 




Qoraioy Henry 


9 


Bacon Samuel 


2 


J 




Brown Leonard 


3 


Jenkins Abraham 


9 


C 




Jones Jedidiah 


10 


Canning George 


3 


K 




D 




Knowles Michael 


11 


Dalton Leyi 


4 


L 




E 




Leeds William 


12 


Edgell Oliver 


4 


M 




P 




Mason Joel 


13 


Fnlton Curtis 


5 


M'Farland Asa 


13 


Freeman Nathan 


6 


N 




6 




Newton John 


14 


Grosvenor Jacob 


7 


Nelson John 


15 



Odiin Woodbridge 16 

P 

Pratt Thomas 17 

Putney Andrew 18 

R 

Ramsay Amos 18 

Rollins Zenas 20 

S 

Stephenson Joel 91 

Silvers John 39 

Styles Timothy 93 

T 

Trueworthy James 94 

W 

Wyndham Augustus 95 



Every person, engaged in business, should take an Inven- 
tory of his notes and accounts, his stock in trade, and other 
property, and of the debts owed by him, once or twice a 
year. By comparing this with former Inventories, he will 
know his gain or loss, from time to time. 

Inventory of Stock in Trade^ JVotes, Accounts, and other 
property t taken from the foregoing example, July 1, 1837. 



200 lbs. Coffee, at 1 s. 

2 kexs Tobacco— 100 lbs. 

at 20 cts. 

5 bales Cotton— 1500 Ibs.lOcts. 

3 boxes Sugar— 1200 lbs. 9 cts. 

4 casks Nails— 1600 lbs. 6 cts. 
40 bnsbels Corn, at 68. 

6 tons Hay, at $10, 
400 Jbs. Iron, at 6 cts. 

90 galls. Molasses, at 40 cts. ' 

AmH carried up, $ 



33 

20 
150 
J 08 
96 
40 
60 
24 
36 

567 



34 



34 



Am't brought up, $ 

Note against Jnmes Allen, for 
$50 and int., dated Jan. 1, 1836, 
Nore against 'J'homas Pratt, for 
$300, dated July I, !836, and 
interest, 
Bal. on ac't against John Silvers, 
do. against Joel Stephenson, 
1 Horse, 
1 Chaise, 
Homestead, 



Fnvewtory taken Jan. 1, 1637, 
Net gain in 6 months, 



567 
53 
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5 

5 

75 

125 

1000 



2140 
1950 



189 73 



34 

00 



00 
81 
33 
00 

00 

48 
75 



No. I. 



OF NOTES AND BONDS. 

Orford, August 10, 1837. 
For value received, I promise to pay to John 
True, or order, seventy-five dollars, fifty cents, on demand, 
with interest. JOSEPH DENMAN. 

Attest : Joel Trusty. 



No. IT. Concord, July 4, 1837. 

Foe value received, I promise to pay to James 
Doughty, or bearer, ten dollars, thirty-four cents, six 
months after date. JOHN MORSE. 

Z 2 



S06 RRCEIFTB AND BONDS. 

No. in* By two persons. 

NeuhHaven, Oct. 6, 1837. 
For value received, we jointly and severally 
promise to pay to S. T., or order, seventeen dollars and 
eighty-eight cents, on demand, with interest. 

OLONZO FONTAINELLE, 
JAMES WHITEHEAD. 
Attest : Timothy Trusty. 

9^ For Baok Notei, see ** Diicouht,*' p. 199. 

No. I. OF RECEIPTS. 

Nonoich, June 7, 1S37. Received of Mr. Nich- 
olas Jewett, five dollars, in full of all account. 

HENRY SLOCUM. 



No. II. RECEIPT FOR AN ENDORSEMENT ON A NOTE. 

New-York, Sept. 9, 1837. Received of Mr. 
John Hadley, (by the hand of James True,) twenty-five 
dollars, fifty cents, which is endorsed on his note of May 
6, 1836. PETER TRUSTY. 



No. III. RECEIPT FOR MONEY RECEIVED ON ACCOUNT. 

Mount Holly f Dec. 9, 1837. Received of Mr. 
John Van Dyke, twenty dollars on account. 

THOMAS BEAN. 



No. IV. RECEIPT FOR INTEREST DUE ON A BOND. 

Received, this fourteenth day of May, of Mr. S. 
W., the sum of six dollars, in full of one year's interest of 
100 dollars due to me on the 16th day of April last, on 
bond from the said S. W. By me, G. 6. 

No. I. OF ORDERS. 

Mr. Joel McKnight : Sir, 

For value received, pay to O. S., ten 
dollars, and place the same to my account. 

Hooksett, Sept. 7, 1837. SUEL RYNO. 



No. II. luoioell, Oct. 10, 1837. 

Sir, — For value received, pay S. O., twenty 
cents, and this, with your receipt, shall be your discharge 
from me. JUSTUS PRUDES. 

To Mr. Daniel Holden. 
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FORM OF A WARRANTEE DEED. 

Know all men by these Presents, that I, A. B:, of C, 
in the county of R., and State of New-Hampshire, printer, 
for and in consideration of the sum of one hundred and 
twenty dollars, to me in hand before the delivery hereof, 
well and truly paid by D. E., of L., in the county of M., 
in said State, husbandman, the receipt whereof I do here- 
by acknowledge, have given, granted, bargained and sold, 
and by these presents do give, grant, bargain, sell, alien, en- 
feoff, convey and confirm unto the said D. E., his heirs and 
assigns forever, a certain tract of land, situate in said C, 
containing one hundred acres, more or less, bounded south- 
erly on the highway leading from C. to II., easterly on land 
of G. H., northerly on land of I. R., and westerly partly 
on land of S. M., and partly on land of L. O. To have 
and to hold the said grantedpremises, with all the privile- 
ges and appurtenances to the same belonging, to him, the 
said D. E., and his heirs and assigns, to his and their only 
propeir use and benefit forever. And I, the said A. B., 
and my heirs, executors and administrators, do hereby cov- 
enant, grant and agree, to and with the said D. E., and his 
heirs and assigns, that until the delivery hereof I am the 
lawful owner of the said premises, and am seized and pos- 
sessed thereof in my own right in fee simple, and have full 
power and lawful authority to grant and convey the same 
in manner aforesaid ; that (he said premises are free and 
clear from all and every incumbrance whatsoever ; and that 
I and my heirs, executors and administrators, shall and 
will warrant and defend the same to the said D. E., and his 
heirs and assigns, against the lawful claims and demands 
of any person or persons whomsoever. 
« Condition of Mortgage. 

The condition of the foregoing deed is such, that if the 
said A. B. and E. F., their heirs, executors and adminis- 
trators, shall well and truly pay unto the said G. H., his 
heirs and assigns, the sum of three hundred and fifty dol- 
lars, in three years, with interest annually, agreeably to 
their note, bearing even date herewith, then the foregoing 
deed is to be void and of no effect ; otherwise, to remain 
in full force. 

And I, M. B., wife of the said A. B., in consideration 
aforesaid^ do hereby relinquish my right of dower in the 
before mentioned premises. 

In witness whereof, we have hereunto set our hands and 



306 FORM OF A QUITCLAIM DE&D. 

seals, this tenth day of May, in the year of our Lord one 
thousand eight hundred and thirty-seven. 

Signed, sealed and delivered, > A B is \ 

in presence of us, ) ' * ) * J 

A.S **•"• {««"•} 

State of NeW' Hampshire, Rockingham SS,, C , 

May tenth, 1837. Personally appearing the ahovenamed 
A. B., acknowledged the foregoing instrument to be his 
voluntary act and deed : Before me — 

J. L., Justice of Peace, 

NoTB. By omitting the condition of mortgage the Deed is the common form 
of a Warrantee Deed. 



FORM OF A aUITCLAIM DEED. 

Know all men by these Presents, that I, A. B., of C, 
in the county of M., and State of New-Hampshire, yeo- 
man, and M. B., wife of the said A. B., for and in consid- 
eration of one hundred dollars, to us in hand before the 
delivery hereof, paid by L. M., of G., in the county of H., 
in said State, wheelwright, have remised, released, and 
forever quitclaimed, and by these presents do reraise, re- 
lease, and forever quitclaim unto the said L. M., his heirs 
and assigns forever, a certain tract of land, situate in said 
G., containing one hundred acres, more or less, being lot 

No. 16, in the sixth ranore and first division of lots in said 



G., laid out to the original right of J. S. To have and to 
hold the said remised premises, with all the privileges and 
appurtenances thereunto belonging, to him, the said L. M., 
his heirs and assigns forever ; and we do hereby covenant 
with the said L. M., that we will warrant and defend the 
said premises to him, the said L. M., his heirs and assigifs, 
against the lawful claims and demands of any person or 
persons claiming by, from, or under us. 

In witness whereof, we have hereunto set our hands and 
seals, this tenth day of May, in the year of our Lord one 
thousand eight hundred and thirty-seven. 

Signed, scaled and delivered, \ a n i \ 

in presence of / t j 

' J* g M. B. I SEAL. > 

State of New- Hampshire, Rockingham, SS., G., May 
lOth, 1837. Personally appearing the abovenamed A. B. 
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» 

and M. B., acknowledged the foregoing instrument to be 
their voluntary act and deed. 

Before me, S. A., Justice Peace* 

The person who conveys by deed is called the grantor 3 he who receives the 
deed is called the grantee. Wlieie the deed is with warrantee, tlie grantor is 
also the warrantor. The person who gives a bond is the obligor, and he who 
receives it Is the oblijiee. The person giving a lease is the lessoi, the individual 
receiving it is the lessee. 

The difference between a warrantee and a quitclaim deed, is that in a wa^- 
rantee deed the grantor warrants and defends against all persons whomsoever; 
In a quitclaim deed, the grantor warrants liis own title merely, and against all 
persons claiming under him. 



FORM OF A BOND. 

Know all men by these Presents, that I [we] A. B., of 
C, in the county of R., and State of New-Hampshire, 
gentleman, [and C. D., of, ^c] am [are] held and (irmly 
bound to E. F., of said C, yeoman, [and G. H., of, &,c.l 
in the sum of one hundred dollars, to be paid to the said 
E. F. [and G. H., or either of them,] or his [their] certain 
attorney, executors, administrators or assigns, to which 
payment, well and truly to be made, I [we jointly and sev- 
erally] bind myself [ourselves] my [our] heirs, executors 
and administrators firmly by these presents. 

Sealed with mv [our] seat [s], and dated the tenth day 
of May, A. D., 1837. 

With a condition to pay money* 

The condition of this Obligation is such, that if the said 
A. B. [C. D., &c., or either of them] his [their] heirs, 
executors and administrators, do and shall well and truly 
pay or cause to be paid to the said E. F. [G. H., or either 
of them] his [their] executors, administrators or assigns, 
the sum of fifty dollars and interest, on or before the tenth 
day of May next ; then this obligation to be void, other- 
wise in force. 

[Signed and sealed as the preceding forms.] 

GENERAL FORM OF AN AGREEMENT. 

Articles of Agreement indented, made and concluded 
the tenth day of May, in the year of our Lord one thousand 
eight hundred and thirty-seven (or A. D., 1837,) between 
A. B., of C, in the county of M., yeoman, of the one part, 
and C. D., of said C, husbandman, on the other part. 

The said A. B., for the consideration hereafter mention- 
ed, doth hereby covenant and agree, that, &c. 



310 FORM OF A RELEASE. 

And the said C. D. doth hereby covenant and agree, d&c. 

In testimony whereof they have hereunto interchangea- 
bly set their hands and seals, the day and year above (or 
first above) Written. 

(Signed and sealed as the preceding forms.) 

FORM OF A WARRANT OF ATTORNEY, 

TO CONFESS JUDGMENT. 

To A. JB., Esquire ^ of, Sfc., an attorney of court of 

, to he holden at , on the day of , or 

to any other attorney of said court. 

Thi8 is to authorize you, or any of you; to appear for 
me, E. F., of, &c., in the said court, or any other subse- 
quent term, at the suit of G. H., of, &c., and by non sum 
informatuSf nildicit, or otherwise, confess judgment against 
me unto him, the said G. H., in an action of debt for one 
hundred dollars and costs of suit; and for your, or either 
of your so doing, this shall be your warrant. 

In witness whereof I have hereunto set my hand and 
seal, this tenth day of June. 

BRIEF FORM OF A RELEASE. 

May 20, 1837. I, A. B., do hereby release to E. E. all 
suits, promises, covenants and demands, which I have or 
can claim against him. 

(Signed, sealed and witnessed, as other instruments.) 

Note. By a release of all demands are barred all rights and titles to lands, 
warranls, debts, duties, nclions, judgments and executions, and all contracts 
except tliose which are to be performed on a future contingency. By a release 
of all covenants and promises, are released all such covenants and contracts as 
are not released by the word demand, &c. 



FIGURES^ 

INTENDED TO EXEMPLIFY THE DEFINITIONS ON 

PAGES S»9 AND 260. 



A B, right line. • - A_ 

A fi C, an angle ; B the angular 
point, - . - - 



B 




A B C| right angle, 



If 



A B L| obtuse angle : L B G, acute. . 



A C, the diameter of a circle. 
A O, the radius. 
B C D, arc of a circle. 
B D, chord of an arc. 
LOG, sector of a circle. 
L O and B E, parallel lines. 



ABC, equilateral triangle. 
C £, perpendicular height. 



A B C^O, a square. 




/ 



G 
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J K L M. a rhombos. EFG H,9. parallelogram. 

J K £ F 





L N M 

J N, perpendicular height of a rhombus. 

A B C D, a trapezoid. £ F G H, a rhomboid. 

£ F 

c 



B 




An irregnlar plane figure. 
A 





Irregular plane figure divided 
into triangles. See p. 262. 

A 




D C 

Hexagon. The dotted lines represent a division into triangles. 

F 




